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INSECT CONTROL VS. HUMAN NUTRITION 


The 
abundant and varied diet of any nation in 
history, thanks to modern technology. At 
the same time the Food Protection Commit- 


American people enjoy the most 


tee of the National Research Council warns 
that the nutri- 
tional status of the American public is con- 


“Maintenance of present 
tingent upon the continued production of an 
adequate food supply. Plant and animal 
pests rank among the foremost causes of 
food 
food contamination. Hence, the necessity of 


food destruction, deterioration, and 
protecting growing crops and produce from 
serious attack by insects, plant diseases, and 
other pests is quite obvious to all concerned”’ 
(Safe U se of Chemical Additives in Foods, 
N.R. C. (1952) 


standing, the American public seems prone 


Such warnings notwith- 


to take our bountiful and varied food supply 
for granted, totally oblivious of the fact that 
man is engaged in a never-ending conflict 
with insects for every crop he grows. 

When man appeared on the scene, he 
found insects in full possession of this planet. 
They had made their appearance ages earlier 
and had developed to a point of dominance 
in the animal kingdom through the exacting 
processes of evolution. Admirably adapted 
to meet the conditions imposed by their 
respective ecological habitats, insects were 
extremely well prepared for a battle of the 
survival of the fittest, whereas man, poorly 
adapted as he was, found it necessary to 
rely upon his far from infallible intellect not 
only to establish a defense against his 
enemies, but also, in many cases, to modify 
the environment in which he found himself 
so as to make his very survival possible 
(Agr. Chem. 9, 37 (1954)). 

Insects, in the course of their evolution, 
acquired an enviable degree of fitness that 
permitted at least some representatives to 
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survive, if not, indeed, thrive, in almost 


every earthly environment. Furthermore, 
their tremendous reproductive potential and 
rapid rate of development enables insects to 
make adjustments to changes in their en- 
vironment in relatively short periods of time. 
Thus we find that insects, temporarily con- 
trolled by the forces of nature or by some re- 
commended practice, may almost overnight 
numbers. Some- 


appear in destructive 


times a change of habit is involved; some- 
times it is a switch of host preference, resist- 
ance to some insecticide, or the acceptance 
of some previously resistant variety or crop. 

Only a few of our insect problems are 
actually new, and most of these result from 
the 


species. Nearly 100 vears ago the ravages of 


inadvertent importation of foreign 
chinch bugs, grasshoppers, armyworms, po- 
tato beetles, and a host of other pests hative 
to the midwestern states caused many larm- 
ers to sacrifice, or in some cases abandon, 
their farms in favor of some less hazardous 
and more profitable occupation. This condi- 
tion resulted in the appointment of B. D. 
Walsh as State Entomologist in Illinois in 
1867, and the appointment of C. V. Riley to 
a similar position in Missouri in 1868. The 
fact that these appointments were independ- 
ent of, but almost simultaneous with, the 
creation of the land-grant colleges clearly 
indicates the significance farmers, agricul- 
tural leaders, and legislators attached to 
insect control problems (./. Agr. Food Chem 
6, 98 (1958)). 

To bring this problem up to date, let us 
recall that fruits and vegetables constitute 
about one third of the human diet, and that 
they contribute over 60 per cent of the 
vitamin A, 90 per cent of the ascorbie acid, 


and substantial amounts of other dietary 
essentials (U.S.D.A. Mise. Pub. 650 (1944 
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At the same time, every orchardist and every 
gardener knows full well that successful 
commercial production of fruits and vege- 
tables would be impossible without the use 
of chemical sprays and other measures ap- 
plied to control insects and plant diseases 
(VN. R.C. Pub. 470 (1956)). 

These include the lowly 
Irish potato, which has not been produced 
without the use of insecticides since 1870. 
Entomologists developed reasonably satis- 
factory control measures for most of the 
insects attacking potatoes, but when DDT 
became available for use in 1945, it largely 
replaced more complicated mixtures of less 


observations 


effective materials. Soon reports from vari- 
ous sources indicated phenomenal increases 
in the yield of potatoes and within five years 
national per-acre potato yields rose to 160 
per cent of the five-year pre-DDT average. 

A study of USDA statisties (USDA Agr. 
Statistics (1952)) reveals similar increases for 
a number of other crops on which DDT and 
other more recently developed materials 
were used extensively: Cauliflower 120 per 
cent, onions 140 per cent, celery 140 per cent, 
sweet corn 160 per cent, and beet seed 180 
per cent. Even milk production per animal 
jumped 15 per cent, and although this was 
viewed with considerable skepticism at the 
time, recent studies on the value of livestock 
sprays strongly indicate much of the gain 
might well be attributed to better insect con- 
trol. 

In nature insect control is largely biologi- 
eal and ecological. Most pests, whether they 
be weeds, plant diseases, insects, or even 
rodents, have tremendous reproductive 
powers, but for each species nature has 
arrayed against it a variety of dynamic 
forces which tend to inhibit or nullify these 
fantastic reproductive powers. Thus, we 
have a sort of natural balance wherein 
natural forces tend to keep plant and animal 
populations in a state of near equilibrium, 
Since nature does such an excellent job in 
establishing limitations on species, it would 
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seem logical that man should thoroughly 
study nature, and then attempt to emulate 
it. This he ean do, and has done successfully 
in many instances. 

Basically, all organisms, plant or animal, 
require an adequate food supply, protection 
from their enemies or from intolerable com- 
petition, and the adequate fulfillment of 
their other ecological requirements. Unfor- 
tunately, had inadvertently 
created some of its most important insect 


agriculture 


problems through modern farm manage- 
ment practices, which provide an abundant 
food supply and other environmental condi- 
tions highly favorable to many species of 
insects and other pests. 

the 
long-term point of view, pest population 


In considering insect control from 
management is, or should be, our ultimate 
objective, and to this end biological and 
ecological studies should dominate our re- 
search programs. In general, biological and 
ecological control measures, when developed 
and properly applied, have a long-lasting, 
and in some cases, perhaps, a permanent 
effect, on pest populations. Thus, they are 
not practical but also exceedingly 
and sound. While biologists 
generally regard the development of appro- 
priate and control 
measures as fundamentally sound, at the 


only 

economical 
biological ecological 
same time they recognize that attainment of 
the ultimate goal, population management, 
would require the adoption of approved 
practices by most, if not all, residents in a 
community or area, be it large or small. 
Universal adoption of such practices on a 
voluntary basis is always difficult and fre- 
quently impossible to attain. Thus, we often 
find that valuable 
control measures are ineffective and imprac- 


potentially ecological 
tical because they cannot attract or demand 
universal acceptance. 

Then, too, there are many pests for which 
no suitable biological or ecological control 


measures have been developed, and for the 


time being, at least, pesticides constitute 
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our only defense weapon. Furthermore, we 
must acknowledge that the chance or experi- 
mental application of pesticides on a variety 
of crops has revealed important pest losses 
previously unknown or grossly underesti- 
mated. At any rate, the use of insecticides is 
the established 


available for combatting the majority of 


only protective practice 
our injurious insect species and, like matri- 
mony, it is here to stay. 

Much progress has been made, but with 
current insect losses in the agricultural field 
alone excess of 
$4,000,000,000. annually, there is obviously 


mueh room for improvement. It would ap- 


estimated to be in 


pear safe to estimate that insect damage to 
crops and animals can be reduced by 50 per 
cent, which would be equivalent to increas- 
ing agricultural production by about 
$2,000,000,000. annually. Then, too, there 
is a very great possibility that crop losses 
attributable to insects may be grossly under- 
estimated. 

To obtain a vague idea of the possible 
extent of unrecognized insect damage, one 
need only consider the magnitude of insect 
populations. It has been stated without refu- 
tation that the total mass of protoplasm 
produced by insects each year exceeds that 
produced by all other terrestrial animal life 
put together. If we recall that much of this 
entomological protoplasm represents — lost 
plant and animal production that might 
have been more profitably converted into 
products for human consumption, we can 
arrive at only one conclusion: insect losses 
are of enormous proportions. 

A considerable portion of the American 
public has become concerned with the pos- 
sible public health hazard problems that 
might be associated with the use of insecti- 
cides and pesticides in general. Despite the 
. 8. Department of Agri- 
culture, the Food and Drug Administration, 
the U. 8. Public Health Service, and the 
National Research Council that these haz- 
ards are potential, not real, and that there is 


assurances of the U 
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no cause for alarm, there are individuals who 
insist that the use of pesticides is wholly 
unjustifiable. 

Some contend they would rather eat a 
scabby apple, a wormy peach, or i scale- 
covered orange than any fruit that had been 
treated with a pesticide. Such a choice might 
conceivably be available a few days each 
year to the suburbanite with a fruit 
the 
fruits 


tree in 
back yard, but, as previously noted, 


and vegetables cannot be commer- 
cially produced without the use of pesticides. 

Some enthusiasts contend that plant dis- 
eases and insects could be controlled without 
the use of chemicals if soils were improved 
by the addition of organic matter, but they 
the fact that 
diseases and insects were destroying plants 


ignore, or seem unaware of 


long before man began cultivating crops 
{ Se of 
Chemical Additives in Foods, N.R.C.(1951)). 


and destroying soil organic matter 


A few ill-advised critics go so far as to say 
that all use of chemicals is wrong and that 
we should let nature take its course. The 
Amertean Indian followed such a course for 
centuries, and found that under this policy 
the North American continent supported a 
population of about 1,000,000 souls. We 
have a population in excess of 
170,000,000 in the United States alone. 
There seems to be little question but that 


how 


insects will continue to demand tribute of 
enormous proportions. As highly versatile 
living organisms, insects are constantly 
variation in the 


environment, whether it be biological, physi- 


changing to meet each 
eal, or chemical. Therefore, if we are to hold 
our own in this continuing battle, research 
must continue undiminished; if we are to 
make progress, research must be expanded. 
Grorce C. Decker, Pu.D. 
Principal Scientist and Head 
Section of Economic Entomology 
State Natural History 
Illinois Agricultural 
Station 


Survey and 


Experiment 


Urbana, Illinois 
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FORMULA DIET FOR WEIGHT REDUCTION 


Although artificial or liquid diets for 
weight reduction of obese patients are not 
new, there apparently has been little serious 
study of their practical value. In comparison 
to diets of natural foods, liquid formula 
diets have proven valuable in metabolism 
studies in adults chiefly because of their 
reproducibility, ease of compounding and 
measuring. Daily constancy of composition 
and difficult to 
natural diets. 


amount. is achieve with 

In an effort to learn whether such a regi- 
men is practical “under the temptations and 
pressures of normal social activity” A. R. 
Feinstein, V. P. Dole and I. L. Schwartz 
used a formula diet for weight reduction in 
106 obese out-patients (11 men and 95 
women, With an average initial weight of 
101.6 Kg.), (Ann. Int. Med. 48, 330 (1958)). 
Previously liquid diets had proven accept- 
able to subjects, even for long term hospital 
investigations. Patients were indoctrinated 
by an explanatory lecture and by mixing a 
batch of their own formula under super- 
vision. They were seen once or twice weekly 
in the out-patient department. 

The formula for one day consisted of 
dextrose 54 g., corn oil 27 g., evaporated 
milk 316 g., and water 240 ml., mixed with 
an egg beater or electric mixer. This con- 
tained 22 g. of protein, 52 g. of fat, 85 g. of 
varbohydrate and 316 mg. of sodium, pro- 
viding 896 calories; the weekly cost in New 
York was $1.85. A multivitamin preparation 
was prescribed. Previous experience had 
shown that such a diet, though low in iron, 
could be used for six to eight months without 
causing anemia. Patients prepared the diet 
daily, using household measures, and took it 
in five or six feedings, making their own 
schedules. Water and low-calorie beverages 
were not restricted; a daily total fluid intake 
of 1,500 to 2,000 cc. was advised. The for- 
mula proved palatable as mixed, or with 
suitable flavors. 

Kighty-six patients who dieted for a month 


or more, lost 9.4 to 30.4 pounds (average 

16.3 pounds) in the first month. Failure, 
partial or complete, to keep the diet was 
tabulated according to the time of “first 
episode of supplementation.”” Within 
weeks 56 per cent relapsed, as did 17 per cent 
in the third or fourth week, 12 per cent in 
the fifth to tenth weeks, nine per cent in the 


two 


eleventh to twentieth week, and seven per 
cent after 21 weeks. Many of those adding 
food to the regimen, however, continued to 
lose weight. In other terms, five per cent of 
the patients lost over 90 pounds, 33 per cent 
lost over 40 pounds, 59 per cent lost 20 
pounds or more, and 83 per cent lost over 
ten pounds. Weight loss was as successful in 
the first 49 patients, who began with four 
days in the hospital, as in the last 57 patients 
who were managed entirely in the out- 
patient department. The authors compare 
their percentages of success with those of 
other experimenters. Although such compari- 
sons are difficult, the authors’ group shows a 
higher percentage of patients losing 20 to 39 
pounds, and a very large advantage in the 40 
pounds and over category (31 per cent vs. 0 
to 7 per cent in other series, all referred to 
the number of patients starting the regimen). 

Some patients complained of weakness, 
but many active workers had no serious 
fatigue. Some had uncontrollable craving 
for food, while others were satisfied. Monot- 
ony Was apparently the chief objection to the 
diet. 

Almost all patients gained three to six 
pounds on resuming a natural diet, with its 
higher sodium content. Their success in 
maintaining their new weight was incom- 
plete. After a year, six of the 12 patients who 
had reached standard weight had regained 
30 per cent or more of the lost weight. Out 
of 36 patients who lost over 30 pounds with- 


out reaching “standard” weight, follow-up 
data were available a year later on 26. Of 
these, 14 (54 per cent) had regained 30 per 
cent or more of their lost weight. As ex- 
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pected, patients who did not regain weight 
had to restrict their intake, several of them 
to 800 to 1,000 calories per day. 

Serum hemoglobin 
tests 
patients from five to 13 


proteins and were 


measured, and liver function were 
performed on 12 
months after the end of the formula diet and 
on only one patient promptly at the end. 


The lowest hemoglobin value was 12.9 g. 
per cent, in the last patient. Only one (14.5) 
13.7. 


from 4.1 g. to 5.0 g.; four were below 4.5 g. 


exceeded Serum albumin levels were 


The whole group appears somewhat below 
The 


globulins totaled 1.5 to 2.8 g. per cent with 


average by usual standards. serum 


one exception of 3.5, which is not discussed 
in the article. Some ‘‘minor” abnormalities 
in liver function tests are noted, including an 
unexplained 3+ cephalin flocculation test. 
Psychologie factors are of major impor- 
tance in obesity (Nutrition Reviews 11, 234 
(1953)) and the authors give due credit to 
the enthusiasm of the out-patient team and 
the interest, moral support, and frequent 
follow-up visits given to the patients. They 
also point out that “the patients were a 
motivated group in that all had come to the 
clinie prepared to diet. Many were extra- 
ordinarily about their 
previous failures at weight reduction, and 
anxious to try a new form of treatment.” 


obese, desperate 


Nevertheless, Feinstein and his co-workers 
believe the formula diet in itself is effective 
because of its simplicity and _ inflexibility. 
This rigidity, from which any departure was 
so obvious, appeared a real advantage in 
minimizing conscious or unconscious self- 
deception in deciding what and how much to 
select from a complicated food list. 

The authors point out that, although the 
formula diet is an effective aid in weight 
reduction, it does not provide the permanent 
change in eat ing habits which the obese must 
learn. 

The formula of Feinstein and his group 
provides only 22 g. of protein per day. Al- 
though they say that “similar’’ diets have 
been used for many months without anemia, 
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the rationale of the low protein value is not 
discussed. Dole believes that protein restric- 
tion is useful in treating obesity. In previous 
work (Am. J. Clin. Nutrition 2, 381 (1954); 
Nutrition Reviews 13, 259 (1955)) Dole, et al., 
used a diet containing 30 to 40 g. of protein 
per day, without calorie restriction. Most of 
the subjects lost weight without difficulty. 
The authors found that protein supple- 
ments their 
caloric intake, and for this reason used low 


caused patients to increase 
protein diets. They do not mention the word 
anorexia. Serious objections may be raised, 
however, to a diet supplying only 22 g. of 
protein per day, even of high biologic value. 
The rather low or marginal serum albumin 
values of many of Feinstein’s patients, the 
indictment, on 


considerable evidence, of 


protein deficiency as the major cause of 
Laennec’s cirrhosis and, finally, the well 
known anorexia of experimental animals 
deficient in even a single amino acid, make 
one doubt the adequacy of the 22 g. of pro- 
tein per day in this diet. Perhaps these 
patients have the anorexia of amino acid 
deficiency. One hesitates to accept the diet 
as innocuous to the liver with only one 
patient assessed at the end of the regimen. 
All others had several natural 


diets before they were studied for evidence 


months of 


of anemia or impaired liver function. 

The irresponsible publication in 1956 in 
the 
“Rockefeller diets” (one was essentially the 


two popular magazines of so-called 
formula diet of the present review) provoked 
a number of letters, a statement and an 
editorial (J. Am. Med. Assn. 161, 162 (1956)), 
as well as an excellent critique of the subject 
of minimum protein requirements of man by 
Norman Jolliffe (Jbid. 161, 1633 (1956)). He 
concludes, “Thus, with established methods 
of determining minimum protein require- 
ments, one finds that 14 or 21 g. of milk 
protein and 30 to 40 g. of mixed proteins in a 
calorie-deficient diet given obese subjects 
could not be expected to maintain nitrogen 
balance prior to the time that the protein 
tissue mass had been reduced to such an 
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extent that the decreased nitrogen consump- 
tion would allow maintenance of nitrogen 
balance. By this time the protein mass would 
- be so little and metabolism so low that the 
life of the patient would be in jeopardy.” 
Feinstein and his colleagues do not discuss 
the amino acid content of their liquid for- 
mula diet. Jolliffe indicates (on the basis of 
W. C. Rose’s studies) that the diet is defi- 
cient in cystine and methionine and, by 
other standards, deficient also in phenylala- 
nine, threonine and isoleucine. The anorexia 
of protein starvation is documented in F. 
Streick’s study (quoted by Jolliffe) of the 
subject who could maintain nitrogen balance 
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on 28 g. of protein but who developed ano 
rexia, loss of interest, and depression when 
the protein intake was reduced to 23 g. pe 
day. 

In summary, a 900 calorie dextrose, corn 
oil and evaporated milk diet has proven s 
successful out-patient aid in weight reduc 
tion of obese patients. Of those who began 
treatment 53 per cent lost over 20 pounds 
Patient motivation remained the principal 
factor necessary for success. The work of 
others suggests that this diet may contain 
insufficient protein for health and that result- 
ing anorexia may contribute to the success of 
the weight reduction 


TRYPTOPHANE METABOLITES AND CARCINOID TUMORS 


A recent review (Nutrition Reviews 
156 (1957)) noted that certain 
gentaffinomas which occur mainly in the 
large intestine (tumors derived from the 
argentaffin cells) have been found to contain 
increased concentrations of 5-hydroxy- 
tryptamine (serotonin). Patients with these 
carcinoids exhibit a certain group of clinical 
signs and symptoms which include flushing, 
vardiac valvular disease, intestinal motility 
and diarrhea. These reactions are attributed 
to the increased amounts of 5-hydroxy- 
tryptamine leaving the tumor cells and 
getting into the general circulation. In addi- 
tion increased amounts of 5-hydroxyindole 
acetic acid and 5-hydroxytryptamine have 
been noted in the urine of patients with this 
type of tumor. The presence of elevated 
urinary levels of 5-hydroxyindole acetic 
acid, a metabolite of 5-hydroxytryptamine, 
has been used as a diagnostic aid in deter- 
mining the presence of these tumors. 

Recently M. Sandler and P. J. D. Snow 
(Lancet 1, 137 (1958)) have reported data on 
a patient with an atypical carcinoid tumor 
which they believed to be secreting 5-hy- 
droxytryptophane. This patient had flushing 
attacks which were precipitated by the 
ingestion of foods, and particularly by al- 


15, 


has ar- 


cohol. He did not have diarrhea. Palpable 
masses were noted in the liver, which on 
laparotomy were found to be metastatic, 
with the primary tumor being in the stom- 
ach. Large amounts of 5-hydroxytrypta 
mine, and a comparatively smaller amount 
of 5-hydroxyindole acetic acid, were being 
excreted into the urine. This is just the 
reverse of the urinary levels of these sub- 
stances noted in the patients with the usual 
carcinoid syndrome. 


The possibility exists that both 5-hy- 


droxytryptophane and its decarboxylation 


product, 5-hydroxytryptamine, were pro- 
duced by a metastatic tumor in the kidney 
or bladder. In an attempt to obtain informa- 
tion on this point, Sandler and Snow, using 
intravenous pyelograms, could not detect 
any obvious renal metastasis. When ureteric 
catheterization was carried out, the excret- 
ions by either kidney of total hydroxyindoles, 
5-hydroxytryptamine, or 5-hydroxytrypto- 
phane were similar. Thus, unless bilateral 
metastasis of equal mass were present, 
which is a rather unlikely situation, the 
possibility of these metabolites of trypto- 
phane originating in the metastasis in the 
kidney could fairly well be ruled out. 
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It was found that the chromatograms of 
the urine of this patient bore a striking 
obtained the 
individuals 5-hy- 


from 
given 


intravenously. 


resemblance to those 
norma! 


droxytryptophane 


urine of 


From 


these facts Sandler and Snow believed that 


the atypical carcinoid tumor possibly may 


be releasing 5-hydroxytryptophane into the 
blood stream, which is then converted to 
5-hydroxytryptamine elsewhere in the body. 
An enzyme which is capable of decarboxylat- 
ing 5-hydroxytryptophane is present in 
many tissues and is particularly active in 
the kidney. Thus, if 5-hydroxytryptophane 
were released by the tumor into the blood 
stream, when it reached the kidney the 
portion which decarboxylation 
would appear in the urine as 5-hydroxy- 
tryptophane and the decarboxylated portion 


escaped 


would be excreted as 5-hydroxytryptamine. 
On histological examination, the tumor 

which occured in the patient of Sandler and 

Snow did not have typical argentaffin gran- 


SULFATE CONTENT 


Synovial fluid (the material produced by 
the synovial membrane lining joints) is 
believed to be a dialysate in equilibrium 
with the blood plasma. As such, the electro- 
lyte and nonelectrolyte content of this fluid, 
with the exception of the proteins, should 
have values consistent with those predicted 
by the Gibbs-Donnan theory of membrane 
equilibrium. 

Should there be a breakaown of cartilage 
and the addition of its constituents to the 
synovial fluid, the solute constituents in 
synovial fluid need not be those predicted by 
the theory of membrane equilibrium. How- 
ever, some investigators find it extremely 
difficult to find any product of cartilage 
erosion in the synovial fluid. 

Recently, O. D. Chrisman, C. O. Bectol, 
R. O. Coelho and R. Brennan (J. Bone & 
Joint Surg. 48, A, 457 (1958)) have studied 
sulphur metabolism in synovial fluid in 
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ules. However, such granules are found in the 
carcinoids of the large intestine which are 
believed to produce 5-hydroxytryptamine. 
The tumor from the patient who presented 
the atypical symptoms contained argyrophil 
cells, and might postulate that the 
argentaffin cells which are believed to con- 


one 


tain the 5-hydroxytryptophane decarbox- 
vlase produces the 5-hydroxytryptamine. 
The argyrophil cells, on the other hand, 
may form only the 5-hydroxytryptophane. 
At present there is no definitive evidence 
for this hypothesis, but with the aecumula- 
tion of more tumors of this type it might 
be possible to settle the question. The ap- 
plication of the knowledge gained from the 
structural organization of a cell, coupled 
with information as to the chemical activity 
of the individual parts, will lead to a better 
understanding of the metabolic alterations 
which occur in these two different types of 


tumors. 


OF SYNOVIAL FLUID 


order to determine any chemical evidence 
This 


determined the concentration of 


indicating cartilage erosion. group 
Inorganic 
sulfate in the synovial fluid of patients with 
degenerative arthritis and rheumatoid ar- 
thritis, and compared it to the values noted 
in individuals with acute traumatic 


vitis. 


syno- 


For this study the fluid was obtained 
mainly from knee joints, although ankle and 
Local 


anesthesia was used only in the skin but 


hip joints were occasionally used. 


not for the deeper tissues because of possi- 
bility of contaminating the synovial fluid. 
Two milliliters or more of joint fluid were 
the blood 
sample was obtained from an antecubital 


removed and at time, a 


sume 


vein. 
Of the 13 patients studied who had trau- 
matie degenerative arthritis of over three 


months duration, it was found that the 
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serum inorganic sulfate concentration ranged 
from 0.31 to 1.39, while the synovial fluid 
sulfate ranged from 0.41 to 2.45 (all values 
being expressed as mg. per 100 ml.). In 12 
of the 13 cases the concentration of inor- 
ganic sulfate in the synovial fluid was 
greater than that in the serum, the mean 
difference being 0.37 mg. per 100 ml. These 
differences were statistically — significant 
with a P value of less than 0.001. On the 
other hand, in seven cases of rheumatoid 
arthritis studied, the concentration of inor- 
ganic sulfate in the synovial fluid 
usually less than that in the serum (in six of 
the the average 
difference being 0.26 mg. per 100 ml. (P< 
0.001)). In with recent trau- 
matic synovitis, the difference in serum and 
synovial fluid inorganic sulfate ranged from 
—0.36 to +0.04 with eight of the 11 values 
ranging from +0.04 to —0.06 mg. per 100 
mi. 


Was 


seven cases it Was less, 


individuals 


Thus, in this group of patients, there was 
no real deviation from the values predicted 
by the "Gibbs-Donnan theory in the levels 
of inorganic sulfate in the synovial fluid as 
compared to the serum. While the levels for 
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inorganic sulfate in the synovial fluid of 
patients with 
lower 


rheumatoid arthritis are 


Which occur in_ their 


plasma after a three-month treatment with 


than those 
hydrocortisone there was an even greater 
decrease in the synovial fluid concentration 
The hydrocortisone was given intra-articu- 
larly. This decrease in the sulfate in the 
synovial fluid of patients treated in such a 
manner was not accomplished by a decrease 
in the serum inorganic sulfate. High levels 
of salicylate also depress the synovial fluid 
level of inorganic sulfate. 

The levels of sulfate in the synovial fluid 
in the rheumatoid joints might be the result 
of a specific increased permeability of the 
synovial membrane for this ion. However, 
that a 
likely explanation for the increased inor- 


these investigators believe more 
ganic sulfate in the synovial fluid would be 
that the degeneration of the cartilage, which 


is high in inorganic sulfate adds sulfate to the 


fluid. This is substantiated in part by the 


histochemical demonstration of loss in 


chondroitin sulfate of the cartilage under 


such conditions. 


DIABETES AND THE BIRTH OF LARGE INFANTS 


The suggestion that birth of a large baby 
might foreshadow the development — of 
diabetes in the mother was made by FE. Allen 
(Am. J. Obstet. and Gynecol. 38, 982 (1939)). 
H. C. Miller (New Engl. J. Med. 233, 376 
(1945)) reported that the fetal and neonatal 
mortality rates, and the average birth 
weight, was increased among infants born to 
mothers who subsequently manifested diabe- 
tes mellitus. P. H. Futcher and N. W. Long, 
Jr. (Bull. Johns Hopkins Hosp. 94, 128 
(1954)) in a study of hospital records of 
mothers manifesting diabetes two or more 
years after pregnancy observed that the 
average weight and length of their infants 
was greater than those in a control group. 

M. D. Kritzer (Med. Clin. North Am. 36, 
1151 (1952)) gave standard glucose tolerance 


tests to 58 women who had given birth two 


and one-half years previously to babies 
weighing ten pounds or more. Eighteen, or 
31 per cent, had diabetic glucose tolerance 
curves with glycosuria. This author quoted 
the theory of Ff. G. Young, suggesting that 
women who have excess activity of the 
anterior pituitary produce excess growth 
which have diabetogenic 


hormone, may 


activity and be responsible for the large 
size of infants and the eventual development 
of diabetes in the mother. He stated that the 
theory could not be adequately tested until 
a satisfactory method for measuring circulat- 
ing growth hormone could be devised. 

J. A. Owen and F. L. Engel (2ndocrinol- 
ogy 60, 698 (1957)) observed that rats which 
were tube-fed excessive amounts of carbo- 
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hydrate during treatment with growth hor- 
mone developed diabetes characterized by 
hyperglycemia and glycosuria. This experi- 
ment suggested the possibility that growth 


hormone, or some compound closely associ- 


ated with it, was responsible for the diabetes. 


It would be helpful to the women who give © 


birth to large infants if one could determine 
whether or not they have an impairment of 
glucose metabolism which might be mani- 
fested later by diabetes. P. H. Futcher, A. L. 
Haslup and B. O. Nugent (Bull. Johns Hop- 
kins Hosp. 102, 235 (1958)) have recently 
reported studies designed to determine 
whether glucose tolerance tests given soon 
after delivery to mothers or large infants 
would enable them to detect the existence of 
a prediabetic state. During pregnancy glu- 
cose tolerance is frequently impaired, making 
it difficult to conelude whether a genuine 
aberrant glucose metabolism exists. Accord- 
determined glucose 
tolerance about six weeks after delivery. 
Mothers with babies which weighed 4,000 
g. or more at birth were selected for study. 


ingly, these authors 


None had recognizable diabetes. Urine speci- 
mens which had been submitted during the 
prenatal period and during hospitalization 
for delivery showed no reduction of Bene- 
dict’s solution in most cases, and none to a 
greater degree than one plus. The tests were 
performed on one-fifth of the women giving 
birth to infants exceeding 4,000 g. The selec- 
tion resulted from 
the failure of patients to keep their appoint- 


Was unintentional and 
ments or from similar causes. The median 
time interval between delivery and the per- 
formance of the test was 52 days. No at- 
tempt was made to control the carbohy- 
drate content of the diet during the week 
prior to the test. No insulin was being given. 
Following an overnight fast, the subjects 
received 100 g. glucose dissolved in 700 ml. 
of water. Venous blood and urine specimens 
were obtained for analysis before glucose 
was given, and one-half, one, two and three 
hours after it was given. 


Results of the tests showed fasting blood 
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sugar below 120 mg. per cent in 54 of the 55 
Four of the glucose tolerance tests 
the 
venous blood sugar level exceeded 140 mg. 


tests. 


were abnormal since, in each case, 
per cent two hours after the ingestion of the 
glucose. Only one of these excreted reducing 
substance in the urine. In the 51 subjects 
the 


blood sugar level exceeded 119 mg. in only 


classed as normal control individuals 
eight cases, and none exceeded 140. Maternal 
of the 


several weeks post partum. Comparison with 


weight was studied in 52 mothers 
the median of the “desirable” weight range 
for subjects of median frame showed that 37 
of the mothers were 20 or more pounds over- 
weight. All four of the women showing the 
abnormal glucose tolerance test were 24 or 
more pounds overweight. In view of the 
small group studied, correlations could not 
be drawn between abnormal glucose toler- 
the 
nancies, number of previous large infants, or 


ance and number of previous preg- 
the age or race of the subjects. 

The glucose tolerance test revealed ele- 
vated blood sugar in four subjects, or 7 per 
cent of the cases. If mothers of infants weigh- 
ing 4,300 g. had been chosen for study, the 
per cent would have become 15. This value 
approaches that of J. P. Kriss and P. H. 
Futcher (J. Clin. Endocrinol. 8, 380 (1948) 
who calculated that, in mothers giving birth 
to babies weighing 4500 g. or more, 18 out 
of 100 predictions of diabetes would be cor- 
rect. M. D. Kritzer (Wed. Clin. N. Am. 36, 
1151 (1952)) found that 31 
mothers of large infants showed impairment 


per cent of 
of glucose metabolism after pregnancy. The 
fact that this number is larger than the previ- 
ously mentioned figures may be due partly 
with 
weighing ten pounds (about 4500 g.), and 


— 


to his selection of mothers babies 
partly because during a two and one-half 


year interval before performing glucose 
tolerance tests the metabolic disorder may 
have progressed. 

The findings in this report indicate that 
the abnormal group of mothers that might 


be detected in a routine check on the basis 
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of the infant birth weight should have a 
program including future examinations and 
planned weight reduction. The data do not 
permit recommendation of a birth weight 
limit indicative of a need for performing the 
glucose tolerance test. 

In summary: (1) The glucose tolerance 
test performed in 55 women between 28 and 
99 days after delivery of infants weighing 
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4,000 g. or more showed a few abnormal re- 
sponses. (2) Two hours after glucose inges- 
tion 7 per cent of the subjects had blood 
sugar in excess of 139 g. Of the 27 mothers 
15300 g., 
15 per cent had abnormal tests. (3) Maternal 
weights exceeded the desirable normal by 20 
pounds in 37 of the subjects. 


giving birth to infants exceeding 


DIET AND PORTAL VEIN PRESSURE 


The effects of various nutrients on the 
circulation of the splanchnic bed are of im- 
portance in cirrhosis of the liver and other 
gastrointestinal conditions associated with 
portal hypertension. The contributions of 
J. L. Brandt et al. (J. Clin. Invest. 34, 1017 
(1955)) im which protein 
demonstrated to increase splanchnic blood 


feedings were 
flow and arteriohepatic vein oxygen differ- 
ence have been subjected to earlier review 
(Nutrition Reviews 14, 105 (1956)). 

Direct measurements of portal vein pres- 
W. Hoffbauer (Trans- 
actions of the Seventh Conference on Liver 
Injury, New York, 1948, Josiah Macy, Jr. 
Foundation, page 27) 


sures in dogs by F. 


rise after 
protein feeding which was greater in some 


showed a 


dogs with chronic liver disease. 
Methodological advances in clinical in- 
vestigation have made possible reasonable 
portal 
catheterization of the hepatic veins. The 
pressure is recorded by a catheter which is 
introduced as far as possible until its tip 


estimations of vein pressure by 


becomes wedged in an hepatic vein radicle 
allowing the pressure of the portal vein to be 
transmitted. The hepatic vein wedge pres- 
sure (HVWP) so recorded has been found 
to be approximately 80 per cent of the pres- 
sure in the portal vein when both were meas- 


ured simultaneously. This technique has 
been applied to the problem of the effect. of 
diet on portal vein pressures in cirrhotic 
subjects by L. Castleman, J. L. Brandt and 
H. Ruskin (J. Lab. & Clin. Med. 61, 897 
(1958)). 


HVWP in a group of 20 control subjects 
103 
Significant portal vein hypertension could 


was found to average mm of water. 
be demonstrated in a group of 19 cirrhotic 
patients by finding a mean HVWP of 302 
mm of water. Simultaneous measurement of 
the hepatic vein pressure in this group of 
patients showed that the obstruction of the 
portal vein was not secondary to hepatic 
vein obstruction. 

Only a slight increase in HVWP occurred 
after the ingestion of 100 g. of 
both the normal and cirrhotic group. On 
the other hand, a rise in HVWP was usually 


seen after the ingestion of 250 g. of ground 


glucose in 


beef. In the normal group the mean rise 
was 40 mm of water and in the cirrhotic pa- 
tients’ average a rise of 58 mm was meas- 
ured. The the 
Was not significant the 
variability of the response of the cirrhotic 
group. HVWP rose 140 mm and 205 mm of 
water in two of these patients; however, 
three cirrhotic patients with very high 
initial HVWP showed little additional rise. 
The experimental observations were con- 


difference between groups 


because of great 


trolled by feeding a nonabsorbable bulk 
feeding (metamucil) and finding only a 
slight rise in HV WP in two cirrhotic patients. 
In addition did not 
HVWP in a 
cirrhotic patient and a normal control pa- 
tient. 

There is little new evidence pertaining to 


intravenous albumin 


cause significant rises in 


the mechanism of the hemodynamic changes 
following meat feeding. The specific dynamix 
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action of a protein feeding is attributable in 
the main to augmented metabolism of the 
splanchnic viscera. The rise in blood flow 
may be secondary to the metabolic changes. 
Increased resistance in the outflow of the 
portal vein may also contribute to the portal 
hypertension observed in certain cirrhotic 
patients. 

These findings would suggest that high 
protein feedings may be harmful to certain 
cirrhotic patients by aggravating portal hy- 
pertension with its attendant risks of gastro- 
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intestinal hemorrhage and ascites. Such an 
extrapolation is as yet unwarranted because 
only two of the cirrhotic patients had rises 
clearly greater than normal. Also, the test 
meal containing only 250 g. of lean ground 
beef can not be considered representative of 
a diversified meal, even on a high protein 
diet. There is no generally recognized rela- 
tionship between high protein meals and 
other than 
precipitating central nervous system dys- 


symptomatology in cirrhosis 


function by ammonia toxicity. 


RUMEN PARAKERATOSIS FROM PELLETED FEEDS 


Ruminal parakeratosis is a noncontagious 
disease characterized, grossly, by harden- 
ing, enlargement, and clumping of mucosal 
papillae in the rumen. Microscopically, the 
disease is expressed as an accumulation of 
excessive layers of keratinized, nucleated, 
squamous epithelial cells on the papillae. 

Workers at 


sity, Fort Collins, report an unusually high 


the Colorado State Univer- 


incidence of parakeratosis in the rumens of 
lambs fattened on pelleted feeds (R. Jensen, 
etal., Am. J. Vet. Res. 19, 277 (1958)). Three 
experiments were conducted in which ground 
and pelleted rations were compared with the 
same rations fed in coarse, non-pelleted form. 

In the first experiment, 50 lambs in each 
of two lots received a fattening ration com- 
posed, in per cent of alfalfa (40) milo (5) 
barley (22.5) corn (22.5) and molasses (10). 
For the lot one the ingredients 
were ground and then pelleted, while for lot 


lambs of 


two the ingredients were cracked (corn and 
milo), rolled (barley (al- 
falfa). 


After a 65-day fattening period, with equal 


and chopped 


total ration supplied to the two lots, the 
examination at slaughter revealed six lambs 
with rumen para-keratosis in the pelleted- 
lot, rumens 
were found among the lambs receiving the 


feed whereas no abnormal 
non-pelleted feed. There was no difference 
in the rate of body weight gain between the 
two lots. 


In a second experiment, with a slightly 
modified ration (principally a substitution 
of millet for milo), 27 of 50 lambs receiving 
the pelleted ration exhibited parakeratosis 
of the rumen, contrasted with no evidence 
of the disease among the 50 lambs fed the 
coarse non-pelleted ration for the 58-day 
fattening period. Average daily gain among 
the pelleted-fed lambs was 0.351 pounds 
per lamb while the gain in the other lot 
averaged 0.389, a difference which was not 
significant, statistically. The difference in 
performance between affected and non-af- 
fected lambs receiving pelleted ration was, 


however, highly significant. Those with para- 


keratosis averaged 0.321 pounds per lamb 
daily, while those with intact rumens aver- 
aged 0.389 pounds of daily gain. 

In a third, but less well controlled, experi- 
ment, the performance of 569 lambs, fat- 
tened by grazing, was compared with that of 
1000 lambs fattened in a feedlot on a pel- 
leted ration composed of corn, molasses, and 
alfalfa. Forty-four (7.7 per cent) of the lambs 
fattened by grazing were found to have 
parakeratosis of the rumen, contrasted with 
392 (39.2 per cent) of the lambs fattened on 
the pelleted ration. 

The authors propose three possible etio- 
logical factors responsible for ruminal para- 
keratosis: (1) Finely ground feed may create 


a rumen medium for ruminal bacteria to 
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produce harmful products; (2) contaminants 
from feed-pelleting machinery may have 
entered the feed at pelleting; or (3) fine 
grinding and pelleting may have altered the 
composition of the feed (deficiency theory). 

In earlier work it was reported that sheep 
fattened on finely ground rations consumed 
less feed, manifested periods of anorexia, and 
gained less body weight than sheep fattened 
on coarsely ground feed (V. G. Heller, R. 
Wall, and H. M. Briggs, Okla. Agr. Exp. 
Sta. Tech. Bull. 10 (1941)). 

In contrast with the detrimental effects of 
ground, pelleted rations as noted by the 
Colorado workers, a recent report has indi- 
eated that such consumed in 


feeds are 


NUTRITION 


REVIEWS [Vol. 16, No. 10 
greater quantity and produce body weight 
gains superior to those obtained on coarse 
rations (A. L. Esplin, U. 8S. Garrigus, EF. FE. 
Hatfield, and R. M. Forbes, J. Animal Sci. 
16, 863 (1957)). 

These results should be of considerable 
interest to the livestock producer, particu- 


larly in view of the increasing use of pelleted 


rations for livestock feeding. It has been 
estimated that in 1955 one third of all manu- 
the 


pelleted and that, in the past few years, 


factured feeds in United States were 
increasing interest in pelleted rations has 
caused a steady rise in this type of feed proc- 


essing. 


BLOAT IN RUMINANTS 


Bloat is a digestive disturbance in rumi- 
nants which is characterized by the exces- 
sive accumulation of fermentation gases in 
the rumen. This disease is responsible for 
serious losses among productive animals. 
Some investigators who are attempting to 
find the cause or causes of bloat, when ani- 
mals graze or are fed fresh legume forage, 
have advanced the opinion that the forma- 
tion of a stable foam in the rumen inter- 
teres with the eructation (belching) process 
and thus results in excessive gas accumula- 
tion (C. F. Huffman and H. H. Cole, Nat. 
Acad. Sci. Nat. Res. Council Publ. 388 
(1956)). 

Evidence is emerging to suggest that a 
number of factors may contribute to the for- 
mation of a stable foam in the rumen. South 
African workers have suggested that the for- 
mation of a stable foam from fresh legumes 
depends upon an increase in the consistency 
of rumen ingesta because of a lack of coarse 
or scabrous material in fresh succulent leg- 
umes (R. Clark and K. E. Weiss, J. S. Afri- 
can Vet. Med. Assn. 23, 163 (1952); K. E. 
Weiss, Onderstepoort J. Vet. Res. 26, 24 
(1953)). 


Specific slime-producing bacteria within 


the rumen have been implicated in the pro- 
duction of foam in the rumen (R. I. Hun- 
gate, D. W. Fletcher, R. W. Dougherty and 
B. F. Barrentine, Appl. Microbiol. 3, 161 
(1955)). There is evidence that the stability 
of intra-ruminal foam may be enhanced by 
plant saponins (J. I. Quin, Onderstepoort J. 
Vet. Res. 18, 113 (1943); 1. L. Lindahl, A. C 
Cook, R. E. Davis, and W. D. Maelay, 
Science 119, 157 (1954)). 

More recently it has been suggested that 
another constituent of fresh legumes, 
namely, water-soluble protein, may be re- 
sponsible for the formation of stable foam in 
the rumen and thus may be important in the 
cause of bloat (J. M. Boda, B.S. Silver, H 
W. Colvin, Jr., and H. H. Cole, J. Dairy Sei 
40, 759 (1957); J. M. Boda, Ibid. 41, 295 
(1958)). 

These investigators at the University of 
California, Davis, found that bloat could be 
produced in cattle by feeding dehydrated al- 
falfa and by drenching with soluble protein 
(fresh egg white). The egg white resulted in 
the formation of a stable which 
trapped the fermentation gases and inter- 
fered with normal eructation. 


foam 


The more recent paper from the California 
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laboratory deals with the influence of dehy- 
dration on the bloat-producing ability of al- 
falfa forage. 

Thirteen Jersey cows were placed in a 
feeding lot and fed individually, in stan- 
chions, fresh alfalfa ad libitum for two hours 
at 8 a.m. and again at 1 p.m. At 15 minute 
intervals during and after feeding the intra- 
ruminal gas pressure was recorded by means 
of a tympanometer (M. Kleiber, Rev. Sez. 
Instr. 16, 79 (1945 When intraruminal 
pressure attained 50 mm Hg above atmos- 
pheric pressure, the degree of bloat was con- 
sidered dangerous and treatment was ini- 
the intraruminal 
administration of LOO ml. of vegetable oil. 


tiated. This consisted of 


The eight cows which consistently suffered 
from moderate to severe bloating with this 
feeding procedure served as the experimental 
subjects for testing the bloat-inducing ability 
of dehydrated, pelleted alfalfa when fed at 
the same dry matter intake level as was re- 
corded during the feeding of the fresh forage. 

Of the 24 intraruminal pressures recorded 
on the eight animals during fresh-forage 
feeding, 18 exceeded 20 mm of Hg above 
atmospheric pressure. In contrast, none of 
the pressure recordings exceeded 7 mm Hg 
when dehydrated, pelleted alfalfa was fed. 
Artificial, rapid dehydration of alfalfa 
forage thus produced a significant and uni- 
formly consistent reduction in its bloat- 
inducing properties. 

The influence of alfalfa.dehydration on 
ruminal motility and eructation was also 
investigated. The rates of ruminal contrac- 
tion were nearly the same in all trials. Al- 
though no conclusive evidence was obtained, 
there appeared to be greater gas production 
per unit of dry matter from fresh alfalfa 
than from dehydrated alfalfa. Unfortunately, 
moderate or severe bloat was not experi- 
enced in any of the animals while motility 
and eructation measurements were taken. 

The authors point out that dehydration 
of alfalfa presumably would not change its 
saponin content but that such treatment 
would denature water-soluble proteins pres- 
ent in fresh alfalfa. Their data thus support 
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the view that the ability of such native pro- 
teins to enhance foam production in the 
rumen is lost when they are denatured. 
Recent studies in New Zealand also sup- 
port the theory that soluble proteins in fresh 
forage crops may be responsible for bloat 
through the production of a stable foam in 
the rumen (A. T. Johns, J. 
C. 8. W. 


(1957 


L. Mangan and 
teid, New Zealand Vet. J. 6, 114 
. These workers noted that the pH of 
the rumen liquid from bloating cows usually 
falls below 6.3 before signs of bloat occurred. 
A determination of the optimum pl for 
maximum foam 


red clover 


saponins and cytoplasmic protein extracts 


stability for 


indicated that, while the former was found 
to be about 5, that of the latter was about 6. 
From this evidence it would appear that 
protein is likely to be more important as a 
foaming agent in the rumen than saponins. 
Penicillin, when administered orally at 
levels of 50 to 75 mg. per day, has been re- 
ported to control bloat in steers consuming 
ladino clover (B. I. Barrentine, C. B. Shaw- 
ver and L. W. Williams, J. Animal Sci. 15, 
140 (1956)). The mechanism of bloat control 
with determined. 
John and associates (loc. cit.) theorize that 


antibiotic has not been 
plant cytoplasmic extracts may contain both 
foaming and anti-foaming agents and that 
penicillin may in some way protect the anti- 
foaming properties of the fat layer on the 
surface of chloroplasts. 

A water-dispersible oil, a lard derivatine, 
at a level of 1 and 2 per cent in the drinking 
water has been reported to reduce bloat 
markedly in steers grazing alfalfa pasture 
(L. R. Brown, R. H. Johnson. N. L. Jacob- 
son, and P. G. Homeyer, J. Animal Sci. 17, 
374 (1958)). These workers found penicillin 
to be effective when first administered. How- 


ever, with continued administration, it ap- 


peared to lead to the development of resist- 
ance. 

It is clear that much work is still needed 
to elucidate completely the complex situa- 
tion which results when the normal foam in 
the rumen the 


bloat oecurs. 


increases to where 


stage 
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THE REGULATION OF THIRST 


Although we may drink considerably 
more water than we need, the mechanism 
regulating body water is so sensitive that, 
except in disturbed states, the water content 
of our bodies is maintained at a remarkably 
constant level. This regulation of water 
content is even more sensitive than that for 
caloric balance. If we consume more calories 
than we expend, the excess is stored in our 
bodies. This, however, is not true in the case 
of water, unless the intake approaches very 
high levels. 

The exact mechanism for the sensitive 
regulation of body water is unknown. There 
are a number of animal studies which suggest 
that the hypothalamus may be one factor 
regulating the water intake. Evidence for 
this was presented by B. Andersson and 
8. M. McCann (Acta physiol. Scandinav. 
33, 333 (1955)) who injected 0.003 to 0.01 
ml. of a 2 to 3 per cent sodium chloride 
solution into the area of the brain just above 
the hypothalamus. The injected goats 
started drinking water within 30 to 60 
seconds. They maintained their rapid drink- 
ing for two to five minutes. During this 
period the goats consumed from 2 to 8 
liters of water with a consequent marked 
protrusion of the abdomen. Subsequent 
injections of saline solutions into the same 
area did not always elicit the same response. 
Consistent drinking responses could, how- 
ever, be produced by electrical stimulation 
of the area. 

During the past few years G. J. Gilbert 
at New York University has studied the 
influence of the subcommissural area of the 
hypothalamus upon the drinking responses 
of rats. He reported (Anatom. Record 126, 
253 (1956)) that the destruction of a small 
area in this region of the hypothalamus pro- 
duced a reduction in water consumption. 
Depending on the extent of the lesion, the 
rat showed a reduction in water intake rang- 
ing from 50 to 100 per cent of that consumed 
in the pre-operative period. He further 


showed that a homogenate of the subcom- 


missural area injected subcutaneously into 


another rat produced a temporary reduction 
in water intake. An injection of similar 
extract prepared from the cerebrum of the 
same donor rat produced no such response. 
The anomalous behavior of the homogenate 
in inhibiting water consumption was ex- 
plained on the assumption that the injected 
material depressed the activity of the rat’s 
subcommissural area resulting in lowered 
water intake. If the action of the subcom- 
missural area is exerted by a hormone-like 
substance, it is hard to understand why the 
injection produced a response that was the 
same as that seen when the area was 
destroyed. 

An attempt was made by Gilbert (Am. J. 
Physiol. 191, 243 (1957)) to purify the 
material in the subcommissural area. He 
found that an aqueous extract of the brain 
section produced the same response as the 
homogenate. In each there was a 
marked reduction in the water consumption 
of the rats for a period of approximately one 
day, followed by a return to normal intake. 
The experiment involved the careful meas- 
urement of the water intake for three to 
four days prior to the subcutaneous injection 
of the extract. During the control period, 
the water intake averaged 36 ml. per day. 
The day following the injection, the intake 
dropped to 28 ml. 

Ether extraction of the aqueous homo- 
genate produced an inactivation of the sub- 
stance that depressed water consumption. 
This was also true if 0.25 per cent acetic acid 


case 


was used as the extracting medium. 
Further studies indicated that the anterior 
pituitary and the adrenal gland were also 
involved in the regulation of water consump- 
tion (Gilbert, loc. cit.). When adrenalec- 
tomized rats were injected with an extract 
of the subcommissural area, three of the 
six animals showed no recovery in water 


intake. Their water consumption continued 
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to decrease following the injection, with 
death ensuing within four to six days. In- 
jection of extracts of cerebrum into the 
adrenalectomized rats 


sig- 


produced no 
nificant change in water consumption. 
Results similar to these were seen in hypo- 
physectomized rats. Four of the six rats in 
this study showed a continuing reduction 
in water intake following the injection, with 
death resulting in four to six days. The 
adrenalectomized and hypophysectomized 
rats which showed a recovery in water intake 
did so only after a period of approximately 
seven days. The depression in water intake 
shown by these animals was approximately 
15 per that 
shown by the normal rats injected with the 
same extract. 


cent, which was three times 


The importance of the hypothalamus in 
regulating appetite has been recognized for 
many years. This area of the brain contains 
one region which, when destroyed by an 
electrolytic lesion, results in over-stimula- 
tion of appetite. Rats and mice so treated 
develop 11, 
234 (1953); (1955)). There is, in 
this the hypothalamus, a 
center, which when destroyed, results in 
loss of appetite. When P. Teitelbaum and 
I. Stellar (Science 120, 89 (1954)) repeated 
the above work, they noticed that some of 
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area ol 


obesity 


same 


their rats not only showed a complete loss 
of appetite for food, but drank no water. 
S. D. Morrison and J. Mayer (Am. J. 
Physiol. 191, 248 (1957)) set out to deter- 
mine whether the loss of appetite (aphagia) 
was a result of the refusal of the animals to 
drink (adipsia). They produced symmetrical, 
bilateral lesions in the hypothalamus of 
adult female rats. With the proper adjust- 
ment 6f the stereotaxic instrument, they 
successfully inhibited appetite and_ thirst 
in 20 of 21 rats. Histological examination of 
the brain indicated that the lesions extended 
from the posterior hypothalamic to the 
supra-optic nuclei. The supra-optie nuclei, 
ventro-medial hypothalamic nuclei, and the 
fornices were undamaged. The area that was 
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destroyed is adjacent to the region which, 
following its destruction, produces obesity. 

Six of the rats with the lesions producing 
and 


food on an ad libitum basis. These animals 


adipsia and aphagia received water 


lost weight throughout a period of nine days, 
at the end of which their weight was 55 per 
cent of their starting weight. At this time all 
of the animals were dead. Another six rats 
were given each day, by stomach tube, 10 
ml. of water. These rats lost weight over the 
ten-day period and at the end of that time 
weighed 65 per cent of their initial body 
weight. 
Sham-operated animals permitted un- 
limited access to food and water lost weight 
during the first two days after the operation 
but then regained their weight by the end 
of the The 


animals receiving no water lost weight at a 


experiment. sham-operated 
rate which was comparable to that of the 
operated group receiving food and water 
on an ad libitum basis. The sham-operated 
group deprived of food lost weight at ap- 
proximately the same rate as the operated 
animals receiving 10 ml. water by stomach 
tube. 

When the sham-operated animals were 


given both food and water, there was a very 


marked increase in food and water consump- 


tion. The water consumption on the first day 
equalled twice that of the pre-control period, 
with the food intake approximating 1.3 
times that of the control period. By the 
second or third day of full feeding, both the 
water and the food 
rapidly returning to normal. The magnitude 


consumptions were 
of the water and food intake was inversely 
related to the length of time during which 
the animals had been without food and/or 
water. 
These findings suggest that the hypo- 
thalamie lesions produce both the loss of 
appetite and thirst directly. The area studied 
by Morrison and Mayer (loc. cit.) controls 
not only the water intake but the food intake 
as well. If the control of water intake had 


been the only thing destroyed by the lesion, 
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the animals given water by stomach tube 
should have maintained their food intake. 
Instead, they ate practically nothing. 
The above studies suggest that two centers 
within the hypothalamic the 
brain are partly responsible for the regula- 
tion of water intake. One of these areas, 


region of 


when destroyed, results in an abnormally 


large intake of water. Destruction of the 


other center results in complete loss of thirst. 


PROTEIN STARVATION 


During the past few years a series of histo- 
logical studies on the effect of diet on nucleic 
acid content of cells has been carried out in 
Russia by Z. A. Ryabinina (Doklady Akad. 
Nauk SSSR 36, No. 4, (1952); Bull. Exp. 
Biol. Med. 48, no. 4, 493 (1957)). 

Earlier work had that protein 
starvation was followed by retardation of 
growth, delayed follicular differentiation and 
intensification of follicular atresia at the 
intermediate stages of follicular develop- 
ment, leading to a cessation of sexual de- 
velopment in immature rats and to a cessa- 
tion of the estrus cycle in mature females. 
After the animals had been transferred to a 
well balanced diet, the structure and fune- 
tion of the ovaries were restored. 

The purpose of the more recent studies 
was to note changes in ribonucleic 
desoxyribonucleic 


shown 


and 
acids in and 
associated cells both under the influence of 
protein starvation and following return to a 


oocytes 


balanced diet. Experiments were carried out 
on immature rats weighing 45 to 55 g., and 
on sexually mature rats. Protein content of 
the diets was 19.5 per cent in the control 
animals and 1.5 per cent in the experimental 
rats. Fat, vitamin and mineral contents of 
the diets were the same, the caloric difference 
being made up by carbohydrate. The im- 
mature rats were kept on the protein de- 
ficient diet for 23 to 64 days, and the mature 


rats were kept on it for 45 to 135 days. 
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There is a further suggestion that at least 
one portion of this area of the brain may 
exert its action through an hormonal sub- 
stance, extract of the 
subcommissural area of the hypothalamus, 
when injected into rats, produced a marked 
reduction in their water consumption. 


since an aqueous 


There are obviously many other mecha- 
nisms involved in the control of water intake. 
The interrelation of these different mecha- 
nisms offers a challenge for future research. 


AND NUCLEIC ACIDS 

After long protein deprivation, 57 rats of 
both groups were placed on the control diet. 
Immature rats were sacrificed on the fourth, 
seventh, fourteenth and seventeenth days 
after the change of diet. The mature rats 
were killed on the fourteenth, twenty-fifth 
and fiftieth days after change of diet. Ovaries 
were fixed in Zenkerformol and by Gelli’s 
method. RNA was determined by Brashi’s 
method, while DNA was shown by Feulgen’s 
reaction. 

The oocytes of the primordial follicles of 
control rats contained large, bladder-like 
nuclei, rich in DNA, which was distributed 
in granules around the nucleoli, the nuclear 
membranes, and on the threads of the linin 
networks. One or two nucleoli containing 
much RNA 
eccentrically in the nuclei. The oocyte cyto- 
plasm contained a good deal of RNA. The 
normal picture was very similar in the cells 


were observed to be located 


comprising the follicular membrane, except 
that DNA was distributed over the entire 
nucleus in the form of large granules. More 
mature oocytes displayed DNA in many 
small granules as well as large ones centrally 
situated about the nucleoli or just to one 
side, with less DNA observed close to the 
nuclear membrane. There was less RNA in 
the nucleoli, and not a great deal of RNA 
in the cytoplasm. 

During prolonged protein starvation, the 
DNA granules in the nuclei of the primordial 





October 1958) 


follicle oocytes were observed to be coarser 


around the nuclear 
membrane rather than around the nucleoli. 
The amounts of RNA in both nucleoli and 
eytoplasms were reduced, but RNA did not 
completely disappear. DNA granules in the 


and were distributed 


nuclei of starved cells of follicular membranes 
were larger than in the nuclei of normal 
cells and were distributed throughout the nu- 
cleus. The cytoplasms and nucleoli contained 
less RNA. In the oocytes of young follicles, 
the DNA granules were larger and were 
mainly concentrated about the nucleoli. The 
amount of RNA in the nucleoli decreased, 
and no RNA could be detected in the cyto- 
plasms. 

The cells of mature graafian vesicles and 
those of the corpora lutea of the mature rats 
showed similar changes. [specially notice- 
able was a decrease in the DNA of nuclei 
of the lutein cells. Changes occurred with 
greater frequency and of a greater magnitude 
with increasing age of the cells. Thus, there 
were no undamaged mature graafian vesicles 
in the ovaries of starved rats, and all the 
corpora lutea were in the regression stage. 

Shortly after the change to protein rich 


diets, the amounts of DNA and RNA in cells 


of the primordial follicles (including the 
oocytes) returned to normal. The DNA and 
RNA in other cells of the ovary were in- 


creased to normal levels more slowly. In 
the ovaries of rats fed a balanced diet for 
25 to 50 days, the phenomenon of nucleolar 
escape from the nucleus was observed in the 
lutein cells. Moreover, there was a larger 
mass of RNA involved than is usually the 
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case. The author is of the opinion that 
nucleolar escapes of these dimensions de 
notes a voluminous exchange of nucleic acids 
between the nucleus and the cytoplasm, 
which, in turn, is indicative of an intensifica- 
tion of protein synthesis in the cell. 

One aspect of these results will cause some 
consternation among those who hold-to the 
theory that DNA and RNA, once situated 
within a cell, enter very slowly, if at all, 
into the dynamics of the organism (Nutrition 
Reviews 15, 182 (1957): A. L. Koeh and 
H. R. Levy, J. Biol. Chem. 217, 947 (1955); 
L,. Siminovich and A. F. Graham, J. Histo- 
chem. and Cytochem, 4, 508 (1956)). <Al- 
though many of the results described by 
Ryabinina may be taken as evidence of 
simple retardation of synthesis of DNA and 
RNA, it is not so easy to explain away the 
decrease of RNA in the nuclei of lutein and 
other cells unless one assumes that the cells 
continue to differentiate for a considerable 
period of time minus the usual complement 
of nucleic acids. Perhaps starvation coupled 
with re-feeding is a unique means of im- 
plementing the exchange of usually inert 
nucleic acids. 

That protein nutrition (or at least some 


nutrient which is found in protein foods) 
optimal synthesis of DNA 
and RNA: on an intracellular basis is indi- 
cated by these results. Whether the proteins 


(amino acids) 


is necessary for 


are essential as direct pre- 
cursor or whether the lack of protein inter- 
feres more indirectly with DNA and RNA 
synthesis within the cell, is a matter for 
further investigation. 


PANTOTHENIC ACID, ASCORBIC ACID AND INTESTINAL MICROFLORA 


It is well established that dietary ascorbic 
acid the pantothenic 
acid deficiency.in the rat (Nutrition Reviews 
10, 2/7 (1942)). Suppression of the panto- 
thenie acid deficiency syndrome has also 


alleviates signs of 


been observed with deficient diets supple- 


mented with antibiotics (Jbid. 


(1952)). 


10, 107 


believed to exert 
their nutritional effects by inducing changes 
in the intestinal microflora (Nutrition Re- 
views 18, 117, 169 (1953)), some 


Since antibiotics are 


recent 
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studies were designed to determine whether 
ascorbie acid acts through the same mech- 
anism in alleviating symptoms of panto- 
thenic acid deficiency (J. J. Barboriak and 
W. A. Krehl, J. Nutrition 63, 601 (1957)) 
These workers used male weanling rats 
and fed a pantothenic acid deficient diet of 
the following composition in per cent: vita- 
min-free casein, 25; 
65.6; salts, 4; 


cystine, 0.2. 


corn oil, 5; sucrose, 
0.2; and 
Vitamins were supplied as 
100 g. of diet): 
thiamine, 1.0; riboflavin, 1.0; pyridoxine, 
1.0; niacin, 10.0; i-inositol, 20; p-amino- 
benzoic acid, 20.0; folacin, 0.1; biotin, 0.1; 
menadione, 1.0; and alpha-tocopherol ace- 
tate, 10.0. Vitamins A and D were supplied 
in the form of haliver oil and Drisdol. 

In confirmation of 


choline chloride 


follows (milligrams per 


earlier findings, the 
inclusion of 2 per cent of ascorbic acid (at 


the expense of sucrose) in the diet pre- 


vented symptoms of pantothenic acid de- 
ficiency in most cases. When the ascorbic 
acid was fed simultaneously with sulfathia- 
zole (2 per cent at the expense of sucrose), 
the ascorbic acid failed to protect against 
pantothenic acid deficiency. External signs 
of deficiency, such as thinning of hair coat, 
porphyrine whiskers, and arched spine, were 
noted as early as three weeks in some animals 
receiving this diet, contrasted with only 
occasional signs in rats receiving the ascorbic 
acid alone for as long as 45 days. 

Since sulfathiazole is believed to inhibit the 
activity of intestinal microorganisms (L. 
D. Wright and A. D. Welch, 7. Nutrition 27, 
55 (1944)), these results would suggest that 
the protection of ascorbie acid against panto- 
thenic acid deficiency is mediated through 
changes in the intestinal microflora. This 
suggestion confirms the earlier observations 
by others that glucuronolactone was pro- 
tective when fed in a pantothenic acid- 
deficient diet, but was non-protective when 
given parenterally (J. M. Hundley and 
B. B. Ing, Fed. Proce. 12, 417 (1953)). The 
earlier observations of a pantothenic acid- 
sparing effect of antibiotics also support the 
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view that the protection is mediated through 
changes in intestinal flora. 
Barboriak and Krehl (loc. ct.) 
vestigated the influence of hygromycin, a 


also in- 


broad-spectrum antibiotic, when added to 
the pantothenic acid-deficient diet at levels 
of 100 and 200 mg. per kilogram of diet, 
respectively. In some preliminary trials this 
antibiotic had exhibited growth-promoting 
properties. 

Hygromycin appeared to exhibit protec 
tion equal to that of aseorbiec acid when 
added to the pantothenic acid-deficient diet 
as evidenced by a lower incidence of externa 
deficiency svmptoms and body weight gain 
The effect was less permanent, however, and 
during the final 20 days of 


the 52-day 


experiment body weight losses were noted in 
the antibiotic-fed animals. 

The less permanent effect of the antibiotic, 
as contrasted with apparent 
protection from pantothenic acid deficiency 


vith dietary ascorbie acid, led the author 


permanen 


to the conclusion that the two substances 
seemed to protect by changes in the in 
testinal microflora but that the underlying 
mechanisms are probably not identical. 
Since it has been reported that there is ; 
decreased production of antibodies in pan- 
tothenie acid-deficient rats (A. 1° 
and J. Pruzansky, Nutrition Sympos. S¢ 
8; National Ine 
(1954)), serum protein distribution was stud 


\xelrod 


Vitamin Foundation. 
ied by means of paper electrophoresis. Serum 
gamma globulin concentration was found to 
had been 
noted earlier by Axelrod and Pruzansky, i 


vary considerably. However, as 


animals the 
gamma globulin fractions were not lowered 


pantothenic. acid-deficient 


and were often higher than those in animals 
receiving supplements that were protected 
against the deficiency. Nonetheless, Bar 
boriak and Krehl suggest that their results 
point toward a possible connection between 
microbiological conditions in the intestinal 
tract and the processes regulating the syn 
thesis of blood 


gamma globulins. 


protems, especially — the 
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This, of course, is not inconceivable in 
view of the sparing effects of antibiotics on 
the requirement for indispensable amino 
acids in the rat, as reported by others 
(Nutrition Reviews 12, 152 (1954)). 

Further studies include the influence of 
chronic sub-optimum pantothenic acid in- 
take as it influences the reproductive process 
(J. J. Barboriak, W. A. Krehl, G. R. Cow- 
gill, and A. D. Wheldon, ./. Nutrition 63, 
591 (1957)). Male and female weanling rats 
were fed a pantothenic acid-deficient diet 
for four weeks to deplete them of stores and 
then they were supplied with 0.2, 0.5, 0.8, 
and 2.0 mg. of calcium pantothenate per 


100 g. of diet. The lowest supplement level’ 


produced serious anatomical and functional 
impairments of testes with resulting loss of 
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fertility. In female rats decreased fertility, 
litter resorption and malformation, and re- 
the 
observed on the two lowest vitamin levels 


tarded development of young were 
Without any significant histologie changes in 
the ovaries. 

The effect of pantothenic acid deficiency 
on the reproductive process brings to mind 
the reported function of its metabolically 
active form, coenzyme A, in the synthesis 
of steroid hormones (H. P. Klein and F 
Lipman, J. Biol. Chem. 2038, 101 (1953 
Since many phases of reproduction are 
governed by steroid hormones, pantothenic 
acid deficiency may represent an hormonal 
manifests 


imbalance (or deficiency which 


itself in the disturbed reproductive function. 


INTRINSIC FACTOR AND ABSORPTION OF VITAMIN B,, 


Although considerable work has been re- 
ported on the absorption of isotopically 
labeled vitamin By in both experimental 
animals and man (Nutrition Reviews 14, 170 
(1956)), there is no universally accepted ex- 
planation for the mechanism of vitamin By» 
absorption (Ihid. 15, 90 (1957)). Part of the 
difficulty in this area stems from the adsorp- 
tion of vitamin By by a variety of proteins 
other than the intrinsie factor. A number of 
attempts have been made to use the binding 
of the vitamin by proteins and its subsequent 
unavailability to various microorganisms as 
an assay for the intrinsic factor. The earlier 
methods developed on this principle have 
proven so non-specific (C. Rosenblum, et al., 
Proc. Soc Exp. Biol. Med. 87, 268 (1954 


that recourse has been made to tests that 


measure the influence of the intrinsic factor 


on the absorption of the vitamin in animal 
or man, 
The rat has been used by a number of 


investigators in an attempt to solve this 
problem. When vitamin By. is given to nor- 
mal rats, most of it appears in the feces with 
only slight retention in the organs and mini- 


mal exeretion in the urine. Parenteral injec- 


tion of the vitamin results in marked in- 


creases in tissue eoneentration, a large 
urinary excretion, and only minimal excre- 
tion in the feces (C. Rosenblum, et al., Loc 
cit.). 

To:test whether the simultaneous admin- 
istration of intrinsic factor and vitamin B, 
had any effect on gastrointestinal absorp- 
tion, Rosenblum and co-workers (Loc. cit. 
used normal male rats which had been raised 
either on a vitamin Bye deficient or supple- 
100 per kg.) ration. 


When the rats weighed approximately 200 ¢.. 


mented micrograms 
1.2 micrograms of vitamin 
Bye labeled with eobalt 60. One-half of the 
rats received, in addition to the vitamin, an 


they were given 


intrinsic factor concentrate prepared from 


hog pylorie mucosa. The two substances 


were given by mouth as a single solutior 


The intrinsic factor preparation reduced 
the concentration of the vitamin in the liver 
and kidneys and increased it in the feces as 
shown by radioactivity counts. The vitamin 
the rats fed the 
vitamin By» deficient ration was 1.42 per cent 


retention in the livers of 


for the rats given only the vitamin and 0.49 
per cent for those receiving both the vitamin 





308 


and the intrinsie factor. The difference in 
retention for the kidneys was of the same 
order of magnitude. Similar findings were 
observed in the rats fed the vitamin By» 
supplemented ration. The presence of the 
intrinsic factor prepared from hog mucosa, 
contrary to expectations, reduced the ab- 
sorption of vitamin By for the gastrointes- 
tinal tract of the rats. 

Since normal rats do not develop a macro- 
eytic anemia pernicious 
anemia, B. F. Chow, J. K. Quattlebaum, Jr. 
and C. Rosenblum (Proce. Soc. Exp. Biol. 
Med. 90, 279 (1955)) decided to see if rats 
with their 


comparable — to 


stomach removed — surgically 
(gastrectomized) would react to the intrinsic 
factor in the same way as do pernicious 
anemia patients. They gastrectomized adult 
rats and made an end to end esophagoduo- 
denostomy (connected the end of the esoph- 
agus with the small intestine). Ten or more 
days after the operation, gastrectomized rats 
and an equal number of normal controls 
were given either 40 or 200 millimicrograms 
of vitamin By. by stomach tube. The radio- 
activity in the feces showed that the gas- 
trectomized rats lost all of the vitamin, 
whereas the normal rats lost an average of 50 
or 60 per cent of the smaller and 70 or 85 
per cent of the larger dose (two series were 
run for each vitamin level). The addition of 
an intrinsic factor preparation (origin not 
stated, but very likely from hog mucosa) 
again increased the fecal excretion of the 
vitamin by the normal rats to practically 100 
per cent. the 
intrinsic factor preparation did not change 
the vitamin absorption. It was suggested by 
the investigators that “it is possible that the 


In the gastrectomized rats, 


rat ean utilize only endogenous intrinsic 
factor and that intrinsic factor of foreign 
origin is ineffective and inhibitory.” 

The above observations with gastrecto- 
mized rats are in some respects similar to 
those seen in human patients. M. i. Swen- 
seid, J. A. Halsted and R. L. Libby (/bid. 83, 
226 (1953)) studied four mei who had been 
subjected to gastrectomy from three months 
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to sIx vears prior to the experiment. None of 
the mén had macrocytic anemia but most of 
them had either frequent 


‘large, greasy 


stools” or diarrhea. When these subjects 
were given 0.5 microgram of vitamin By» 


labeled with cobalt 60, thev excreted prac- 


tically all of it in their stools as shown by 


radioactivity counts. The addition of 50 or 
100 mil. of 
duodenal uleer patient 


normal or 
the feeal 
excretion (over a four-day period following 


gastric juice from a 


reduced 


the test) to 6 to 18 per cent of the vitamin 
dose. It should be noted that the degree of 
absorption implied by these fecal excretion 
values is very much higher than that sug- 
gested by urinary excretion dati. 

Further work with 
tients by Swenseid, M. Gasster and Halsted 
(Ibid. 86, 834 (1954 that 


only human gastric juice but also an intrinsic 


gustrectomized pa 


indicated hot 
factor concentrate from hog stomach mucos; 
increased the absorption of vitamin By: 
Increasing the size of the dose of intrinsic 
factor produced i proportionate Inerease mi 
the absorption of the vitamin. When large 
the 


were given with a 5 microgram dose of vita 


doses of intrinsic factor preparation 
min Bio, the absorption Was us great as that 
secured with 150 ml. of gastric juice secured 
from normal individuals. 

the 


intrinsic factor present in hog gastric mucos: 


A possible difference in action of 
and that in human gastrie juice was sug 
gested by the report of M. Toporek and co 
workers (J. Lab. & Clin. Med. 46, 665 
(1955)). They pernicious —anemis 


patients who were in remission 2.34 micro 


gave 


grams of vitamin By» labeled with cobalt 60 
After injection of cold vitamin By» to ‘flush’ 
out the radioactively-labeled vitamin, 24- 
hour urine samples were collected. There was 
no increase in the amount of radioactivity 
in the urine when the dose of hog intrinsic 
factor was increased four times above the 
recognized therapeutic level. On the other 
hand, when the volume of human gastric 
juice given with the dose of vitamin By. was 
increased four times (from 50 to 200 ml 
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there was an increase in the urinary radio- 


activity (in one patient from 4.0 to 13.9 
per cent and in the other, from 5.6 to 7.7 
the The 
degree of absorption “as the 


urinary excretion was much greater with 


per cent of administered dose). 


measured by 
gastric juice than with hog mucosa (7.7 and 
13.9 vs. 0.0 to 5.0 per cent of the adminis- 
tered dose, respectively ). These findings sug- 
that 
limited capacity for increasing the absorp- 


gest the factor in hog mucosa has a 


tion of vitamin By,o, whereas the intrinsic 
factor in human gastric juice has a greater 
effect. 
Work of 
Abels and eo-workers 
(195? They 
patients | microgram of vitamin By» labeled 
with cobalt 56. When the 
given alone, the five patients excreted in the 
1.83 the 
cobalt 


during the subsequent 48 hours. The admin- 


a similar nature was done by J. 
126, 558 


anemia 


(Secu nee 
gave pernicious 


Vitamin was 


urine an average of per cent of 


administered dose of radioactive 
istration of 25 ml. of normal human gastric 
juice with the vitamin increased the urinary 
excretion to 22.5 per cent. The same amount 
of rat gastric juice increased the excretion to 
only 7.9 per cent. When the amount of rat 
gastric juice Was increased to 70 ml., the 
excretion was 21.5 per cent. These results 
suggest that the intrinsic factor present in 
rat gastrie juice is similar in its action to 
that in human gastric juice but present at a 
lower concentration. 

In extending the comparison of the activ- 
ity of intrinsic factor preparations, G. M. 
Watson and H. W. Florey (Brit. J. Exp. 
Path. 36, 479 (1955 rats that had 
been subjected toa resection of the glandular 
part 


used 


of the stomach. These rats behaved 
similarly to the gastrectomized ones in that 
they absorbed only a very small fraction (6 
per cent) of the orally administered vitamin 
By; practically all of the radioactivity 
appeared in the feces. This suggests that the 
rat, intrinsic factor is secreted in the glandu- 
lar part of the stomach. The addition to the 
vitamin of 3 ml. of hog pyloric juice (secured 
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from an animal with a fistula) increased the 
absorption to a small and variable extent 
(15 per cent). The addition of a homogenate 
of rat stomach increased the absorption to 
30 per cent of the administered vitamin By. 
dose which was practically the same as that 
seen in their normal rats. 

fesults similar to the above 
ported by H. O. Nieweg and co-workers 
(Proc. Soc. Ea p. Biol. Med. 91, 328 (1956 


They extended the work by showing that 


were re- 


the absorption of orally idministered vita- 
min By» 
rat when 3 mil. of rat gastric juice was given 
with the Both 


homogenate and gastric juice increased the 


is increased in the gastrectomized 


vitamin, the rat stomach 
absorption of the vitamin by the gastrec- 
tomized rat to that seen in the normal ani- 
mal. 

In spite of the above observations, it has 
only been within the recent past that the 
concept of species specilicity has been 
accepted in so far as the intrinsic factor is 
concerned. Evidence for such a 
presented a number of years ago by M. E 


N it. Soc. 14, 


in abstract form. They stated 


view was 
Coates and co-workers (Pro« 
ri 1955 
that a vitamin By,o-protein complex made 
from an intrinsic factor preparation (from 
hog pyloric mucosa had only a fraction of 
the activity of the free vitamin when given 
by mouth to either rats or chicks. The sur- 
prising finding was that the complex had 
full activity when given parenterally. Al 
though a protein complex of the vitamin and 
a chick proventriculus preparation Was fully 
active for both chicks and rats, a 
prepared 


similar 


complex with a rat-stomach 
extract Was only one-fourth as active for the 
chick as for the rat. 

More recently Kk. 8. Holdsworth and M. EF. 
Coates (Nature 177, 701 (1956 


more detail on the absorption of vitamin 


reported in 


By.-protein complexes from intestinal loops 
of rats. The loop was washed with warm 
saline to remove any intrinsic factor, tied off 
at both ends after the vitamin preparation 


was inserted, and then replaced in_ the 
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abdomen for 20 hours. The radioactivity in 
the liver and carcass indicated that when the 
vitamin was put into the intestinal loop 
with an extract of rat stomach, absorption 
of vitamin By. was greater (14 millimicro- 
grams) than when an active intrinsic factor 
concentrate prepared hog pyloric 
used (2.4 millimicrograms). 
Actually, the absorption in the latter case 
was less than that occurring when only 
vitamin Bi. was placed in the loop (7.3 
millimicrograms). They showed by ultra- 
filtration that the vitamin Bys had “entered 
into combination” with the protein before 
the solutions were injected into the intestinal 
loop. It is still impossible to determine 
whether combination of the vitamin with a 


from 


mucosa Was 


protein is an essential step to its absorption. 
If it is, then the type of protein required 
differs for the various species. 

C. G. Clayton, A. L. Latner and B. Scho- 
field (Brit. J. Nut. 11, 339 (1957)) have 
carried out studies on the absorption of 
vitamin By. by normal and gastrectomized 
rats with, and without, a variety of intrinsic- 
factor preparations, and have secured re- 
sults almost identical to those of the previous 
workers. Their work would unequivocally 
support the concept of a species-specific 
intrinsic factor which was required for vita- 
min By. absorption except for one of their 
earlier reports. A. L. and R. J. 
Merrills (Europaisches Symposium 


Latner 


tibe gl 


PYRIDINE DERIVATIVES 


Although D. M. Hegsted (J. Nutrition 
32, /67 (1946)) demonstrated that evidence 
of niacin deficiency could be obtained within 
a few days in ducklings fed a diet containing 
as much as 18 per cent of casein, the duckling 
has not been widely used in niacin studies 
(Nutrition Reviews 11, 173 (1953)). More 
recently R. van Reen and F. E. Stolzenbach 
(J. Biol. Chem. 226, 373 (1957)) have used 
ducklings to study the niacin-replacing value 
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Vitamin By. und Intrinsic Factor, Hamburg 
23.—26 Mai (1956) Ferdinand Enke Verlag, 
Stuttgart (1957) p. 201) stated that they had 
evidence for the presence of a fraction iso- 
lated from hog mucosa which had no intrin- 
sic factor activity when tested with human 
patients, but which inhibited the absorption 
of vitamin By». from the intestine of the rat. 
Both the inhibitory and intrinsic-factor con- 
centrates were reported to be homogenous 
as shown by electrophoresis and ultracentrif- 
ugation; they were both mucoproteins and 
showed relatively low vitamin By» binding. 
The (Latner and Merrills, 
Ibid.) propose that “the species specificity 


investigators 


might reside in the inhibitory substance or 
substances present in intrinsic-factor prepa- 
rations and not necessarily in intrinsic factor 
itself.”’ 
cepted, the workers will have to demon- 
strate that the inhibitory material which 


Before this conclusion can be ac- 


they claim to have isolated is not denatured 
intrinsic factor. 

The above studies suggést that the intrin- 
sic factor prepared from one species may 
have such a great affinity for vitamin By» 
that the vitamin cannot be absorbed from 
that complex by another species. Fortu- 
nately, the commercial 
intrinsic-factor preparations is hog mucosa. 


source of most 
The intrinsic factor prepared from that 
species facilitates the absorption of the 
vitamin by man but inhibits the absorption 
in rats. 


AS GROWTH FACTORS 


of a number of pyridine derivatives, par 
ticularly beta-picoline 


(3-methylpyridine), 
pyridyl-3-carbinol and pyridyl-3-aldehyde. 

They used one-day-old Peking ducklings 
and allowed them two to four days to adapt 
to the laboratory conditions before feeding 
them the experimental diets. The diets were 
fed ad libitum and the basal diet was com- 
posed of the following, in per cent: casein, 
25.0; 58.35; 5.0, DL- 


glucose, gelatin, 
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methionine, 0.3; corn oil, 4.0; salt mixture, 
6.0; choline chloride, 0.25; and a vitamin 
mixture that provided adequate quantities 
of all of the known vitamins except niacin, 
Niacin the test 


mixed in the diet or were administered orally 


or other materials were 
or intraperitoneally in 0.9 per cent sodium 
chloride solution. The experiments were of 
two to three weeks duration. At the termina- 
tion the 


nucleotides 


of experiments liver pyridine 
in a_trichlor- 
acetic acid extract of the fresh liver (Kaplan, 
etal., J. Biol. Chem. 219, 287 (1956)). 


Despite the rather high casein content 


were estimated 


of the diet, a severe niacin deficiency was 
evident within a few days in ducklings fed 
the diet. Only 50 per of 
ducklings on the basal diet survived 


basal eent the 
two 
weeks and their average body weight was 
100 g. When this diet was supple- 
mented with niacinamide (10 mg. per 100 ¢ 


of diet 


below 


and within 
two weeks the birds had attained a body 
weight of about 400 g. Pyridyl-3-aldehyde 
incorporated into the diet was as effective 
but 


survival was excellent 


as niacinamide beta-picoline and 
pyridyl-3-carbinol were relatively ineffective, 
even at a level of 30 mg. per 100 g. of diet. 
The latter two compounds were much more 
effective when administered orally, but still 
did not support as good a rate of growth as 
did niacinamide. The relative ineffectiveness 
of beta-picoline in the diet was attributed to 
the volatility of the compound. 

In view of these results, the effectiveness 
of each of the compounds was tested after 
intraperitoneal injection. Equimolar quanti- 
ties were injected twice weekly at both a 
high level (100 micromoles per 100 g. body 
weight) and a low one (17 micromoles per 
100 g. body weight). In this series of experi- 
ments niacinamide was more effective than 
niacin; this was particularly evident at the 
lower dose levels. Although there was some 
variability the results, beta-picoline, 
pyridyl-3-earbinol and pyridyl-3-aldehyde 
were equivalent on a molar basis to niacin. 


In one experiment, in which sulfasuxidine 


REVIEWS 311 


the niacin-deficient basal 
diet, the three compounds, administered 


at the 


was included in 


higher were alent to 


level, equi 


niacinamide. While perhaps not conclusive, 
this is certainly good evidence that the con- 


version to niacinamide occurred in the 


tissues of the duckling, and is suggestive 
evidence that some destructi« hn Was caused 
by the intestinal microflora when the com- 
pounds were administered orally. 

_ 
DPN 


hi the 


in- 


The diphosphopyridine nucleotide 
concentration of the livers of birds fro 
experiment in which sulfasuxidine 
The live 


| diet cCon- 


vas 
cluded in the diet was estimated. rs 
from ducklings receiving the bas 
tained only about half as much DPN, 371 
ipple 


n with 


micrograms per g., as those from the s 


mented groups. After supplemer 


niacin, niacinamide, beta-picoline or pyridyl- 


3-carbinol the liver DPN level 
between 600 and SOO microgran 
There 


Various g1 


were some differences 


oups but, since 1 


hin groups w: 


1O ne 


variation wit isg 


nificance of the differences ¢ 
praised. It is apparent, however, tha 
these compounds 
cursors of DPN, 
A further 
made during an attempt to estimate the ra 
of synthesis of DPN in the 
accomplished in the mouse 
DPN level in the liver at inte 
injection of a single large dose of ni: 
(Kaplan, et al., loc. cit.). With 
hours the DPN level increases as 


five-fold. 


were satistact 


interesting observath 


Using this technique 
niacin-deficient duckling, 


crease in DPN level was obse1 


no st 
ed 
zero and 20 hours following the inje 
500 mg. of niacinamide per 100 g 
weight. It would be of interest to repeat t 
ised 


possibilit 


experiment with 
diet the 


that some secondary effect of 


ducklings rr: on 


normal to circumvent 


the severe 
niacin deficiency that develops in ducklings 
might have interfered with the normal liver 


DPN response to injected niacinamide 





312 


The fact that a severe niacin deficiency 
developed in ducklings fed a diet containing 
25 per cent of casein suggests that the con- 
version of tryptophan to niacin is a relatively 
inefficient process in this species. This should 
make the duckling a valuable tool for the 
study of niacin precursors and antagonists 
and niacin | generally. The 
further fact that niacin is less effective than 
niacinamide in promoting growth should 
make it possible to use the duckling as a tool 
to determine whether 


metabolism 


certain precursors 
pass through free nicotinic acid before being 
converted to the amide. Since beta-picoline, 
pyridyl-3-carbinol and pyridyl-3-aldehyde 
could all replace niacin, it would appear that 
there is a stepwise oxidation of the methyl 
group to the carboxyl group. However under 
at least one set of conditions each of these 
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three compounds was more effective than 
niacin. This might as the 
authors indicate, suggest that these com- 
pounds DPN 
DPN 
analogue of beta-picoline is formed under the 


observation 


become into 


analogues before being oxidized. A 


incorporated 


influence of animal tissues (Kaplan, ef al., 
J. Biol. Chem. 226, 365 (1957)). 

Finally, the duckling has been used as an 
experimental animal in a 
number of nutrition studies (Nutrition 
Reviews 7, 188 (1949); 8, 227 (1950); 11, 
173 (1953); 12, 13, 77 (1954); 15, 80 (1957)). 
Yet, its rapid rate of growth and the ease 
and rapidity with which certain nutritional 


rather limited 


deficiencies can be demonstrated in duck- 
lings, suggests that it should be a particu- 
larly valuable species for the study of 
vitamin interrelationships. 


CITRATE, OXALACETATE AND KETOSIS 


It is believed that ketosis (increased 
levels of acetoacetic acid in both the blood 
and urine) develops whenever acetyl! radicles 
are being formed at a rate in excess of the 
rate of metabolization by the Krebs energy 
cycle. Some investigators believe that the 
accumulation of ketone bodies is due to the 
inability of the Krebs energy cycle to funt- 
tion properly because of a lack of oxalack- 
tate. In this manner the accumulated acetyl 
radicles (probably as acetyl-CoA) are con- 
verted to acetoacetie acid. 

Whether this mechanism holds for both 
the ketosis produced by dietary means 
and that arising as a consequence of diabetes 
mellitus, is not known. C. H. Beatty and 
I. S. West (J. Biol. Chem. 216, 661 (1955)) 
have reported that the administration of 
succinic or malic acids to rats made diabetic 
with alloxan did not influence the ketonuria 
that developed when these animals were 
fed refined cottonseed oil. 

Recently, P. Fasella, C. Baglioni, C. 
Turano and N. Siliprandi (Lancet I, 1097 
(1958)) have reported studies on ketosis 


in rats fed butyrate and in made 
diabetic with alloxan. They found that, 
on fasting for 24 hours, rats excreted an 
average of 1.0 + 0.5 mg. of ketone bodies 
per day in the urine. However, if they 


ar 
dogs 


were fasted for 15 hours, and then given 
by stomach tube a 10 per cent butyrate 
solution (2 ml. per 100 g. of body weight 
they excreted an average of 8.9 + 2.6 mg. 
of ketone bodies per day. 

the butyrate feeding 
another group of rats was given 4.5 mM. 


In addition to 


of oxalacetate or citrate intraperitoneally, 
and the excretion of ketone bodies decrensed., 


With oxalacetate an average of only 2.3 


+ 0.7 mg. of ketone bodies were present 
in the 24-hour urine and when citrate was 
given only 1.6 + 0.7 mg. 
increasing the dose of the oxalacetate or 
citrate to 6.0 mM. the excretion of ketone 
bodies in the urine decreased to an average 


appeared. By 


of 0.6 to 0.7 mg. per day. Thus the oxal- 
acetate or reduced the ketosis in 
fasted rats given butyrate. A possible ex- 


citrate 


planation for the inereased ketosis on feeding 
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butyrate to fasting rats is that there is a 
lack of fuel for the 


cvele to metabolize completely the excess 


(oxalacetate ? KKrebs 
acetyl radicles which are formed when the 
fatty acid is degradated. 

On the other hand, these investigators 
administered intravenously a single dose 
of 3 mM. of sodium citrate or oxalacetate 
to dogs rendered diabetic with alloxan and 
found no change in the blood ketone levels. 
sefore giving the citrate, the blood sugar 
ketone levels were 380 and 16.7 


per 100 mi., respectively. Ninety minutes 


and ng. 
after giving the citrate, the coneentration 
ot these two substances in the blood 
170 and 16.5 mg. per 100 ml. Thirty min- 


Wis 


utes later (two hours after giving the ci 


trate) the sugar and ketone levels 


were 
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practiaclly the same as at the start of the 
study. Similar results were noted following 
the 


betie de 1S 


administration of oxalacetate to di 


These investigators showed that the keto 


nuria which oecurs in rats after feeding 


butyrate practically ean be abolished by 
the intraperitoneal administration of either 
However, diabetic 
by blood 


unaffected by the 


citrate or oxalacetate 


ketosis in a measured 


dog, iis 


ketone levels, is yec 


tion of either citrate or oxalacetate. From 


studies it might be concluded that 


mech iisms are 


these 
different involved in the 
ketosis which occurs following the feeding 
of fat and that resulting from alloxan dia- 


betes, 


EFFECTS OF AN EXCESS OF A SINGLE ESSENTIAL AMINO ACID 


Interest in the topic of amino acid imbal- 
ance was aroused with the discovery that 
growth depression resulted when a niacin-defi- 
cient cuseln diet Wis partially replaced by 
corn. As a result of a relative excess of amino 
acids, other than tryptophan, a deficiency 
of this amino acid developed which Was 
corrected either by the addition of trypto- 
phan or niacin to the ration, indicating that 
this vitamin exerted a sparing action on at 
least one aspect of tryptophan metabolism 
(W. A. Krehl, L. M. Henderson, J. de la 
Huerga and C. A. Elvehjem, J. Biol. Chem. 
166, 531 (1946); Nutrition Reviews 10, 135 
(1952)). L. M. Henderson, O. J. Koeppe and 
H. Zimmerman (./. Biol. Chem. 201, 697 
(1953)) observed that the inhibition of the 
growth of rats eating amino acid supple- 
mented zein or hydrolyzed casein diets was 
reversible by addition of niacin. 
that other 
amino acids were implicated in the develop- 


Numerous studies revealed 
ment of the tryptophan-niacin deficiency 
-% ; . > ~» 
symptoms (Nutrition Reviews 11, 61 (1953)). 
lor example, various levels of DL-threonine 
added to a 9 per cent casein ration resulted 


(Lhid. 13, at te] 


\ number of other amino ; 


in depression of growth 
(1955 


balances have been observed and an 


reid IIhi- 
attempt 
made to differentiate between 


has been 


imbalances and certain other adverse effects 
acids 


lr 


due to dietary additions of amino 


Ibid. 14, 225 (1956); A. I. Harper, 
V.Y. Acad. Sei. 69, 1025 (1958 
These 
tion of the definition of protein quality and 
that “the 


studies necessitated a c¢larifica- 


served as a reminder primary 
purpose of dietary protein was to provide 
a pattern of amino acids appropriate for 
tissue proteins and for 
Allison, 
In addi- 


1 ideal 


the synthesis of 
other metabolic functions” (J. B. 
Nutrition Reviews 14, 129 
“the ability to 


(1956 


tion formulate a 


protein would require an understanding of 
the 


the organism during growth, reproduction, 


shifting amino acid requirements of 


lactation or disease.” 


Progress in the understanding of the 


amino acid requirements Tor support ol 


lactation and growth of nursing young has 


been made in many experiments of M. O. 





e 
Schultze (J. Nutrition 60, 35 (1956); Nutri- 
tion Reviews 16, 154 (1957)). 

The possibility that some of the effects 
of an excess of a single amino acid might 
be overlooked in a short term experiment 
prompted K. Lang and W. Wieckebusch 
(Klin. Wochnschr. 35, 905 (1957)) to extend 
their research over seven generations of 
rats in order to learn whether such addi- 
tions could affect the life span and repro- 
ductive ability of future generations. 

The basal diet selected was optimal so 
that the experiment would not be compli- 
cated by effects due to supplementation. 
The experimental diets were composed of 
per cent of 
acids, 61 per cent white groats, 36 per cent 
powdered whole milk, 2 
) 


one various racemic amino 
torula 
yeast, 2 drops cod liver oil, and liver ex- 
tract fed week. The animals 
used weighed 40 to 50 g., at three to four 


per cent 


once each 
weeks. The experimental groups, consisting 
of ten males and ten females, were housed 
in wire cages with two animals per cage. 
The food was weighed daily, but since 
the diet 
cases the uneaten food was calculated only 
weekly. The food intake was held constant 
for all groups and all generations. 

At the time of puberty (eighth experi- 
mental week) the animals were mated. If 


was eaten completely in most 


the females did not bring forth young they 
were paired a second time to determine 
whether sterility or delay of puberty was 
the cause. After mating, the females were 
placed in large single cages in order to 
raise the young undisturbed. 

The 1 per cent racemic amino acid supple- 
ment had practically no effect on the growth 
of animals with the exception of lysine, 
which retarded weight gain 
in the males in the first four to eight weeks 
of the fourth generation. After 12 weeks 
the difference had disappeared. Parallel with 


resulted in 


the retardation of growth was a decline 
in the efficiency of food utilization. This 
also happened in the case of leucine, but 
these animals were allowed to compensate 
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increased diet 
life span 
tions were observed during the first 
generations. Later not 


used for observing life span but were uti- 


with an No 


renera- 


consumption. 
differences in among 
four 
generations were 
lized chiefly for biochemical and anatomical 
investigations. 

The addition of methionine or tryptophan 
appeared to improve longevity since single 
animals reached a higher age than any of 
the control animals, and the average age 
was greater. In addition there was an eleva- 
tion of the usual infections 
Lang and W. Kiecke- 


busch concluded from these findings that 


resistance to 


of laboratory rats. Kx. 


the growth test alone was not a sure criterion 
for the biological value of food protein. 
The effect of lysine addition on life span 
there 
mortality due to infections (pseudotubercu- 


was the reverse, in that Was great 


losis). Similar results were observed when 
the 
supplement. Valine showed no effect on 
the duration of life. Although leucine supple- 
mentation was terminated after 900 days 
it was assumed that there was 


an amino acid mixture was used as 


a beneficial 
effect on life expectancy since 44 per cent 
of all animals on this regimen reached the 
age of 900 days. Lung infections were the 
greatest cause of death. Tumors were ob- 
served in some of the animals, but in no 
group the 
the control series. 


was number greater than in 


Addition of amino acids had a significant 
effect on reproductive ability. The females 
fed with leucine were no longer able to 


raise young in the sixth generation. The 


leucine feeding produced a disturbance of 


lactation also. Giving of methionine and 


lysine resulted in a high percentage of 


sterile animals and a poorer lactation with 
a reduction in the number of young that 


could be raised. The birth rate was un- 


changed nevertheless. The addition of tryp- 


tophan did not influence reproduction ad- 
versely. The appearance of puberty was 
not retarded by addition of any amino acids 
in either males or females. The feeding of 
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D-amino acids did not result in increased 
synthesis of D-amino acid oxidase. 
Lang and W. 


Kieckebusch no adverse effects appeared 


In the experiments of Kk. 


with the administration of tryptophan. Sim- 
larly the feeding of glutamic acid has not 
been known to produce imbalance phenom- 
ena. The authors propose that the rate of 
metabolism of these amino acids 
that 


of short 


Was SO 


great any rise in concentration was 


duration. Glutamic acid was re 


moved either by transaminase or glutamic 
acid and the acid 


cycle. In the opinion of Lang and Wiecke- 


dehydrogenase citric 
busch the production of amino acid im- 
balances indicates that supplementation of 
poor quality proteins be done cautiously 
in order to avoid exceeding the physio 
logical optimum concentrations of amino 
acids. 

These experiments serve to re-emphasize 
the complexities of amino acid interrela- 
Fed. Proc. 7, 


considerable interest 


tionships (P. R. 
391 (1948)). It is of 


that after feeding four generations of rats 


Cannon, 


on diets containing an excess of at least 


one per cent of an individual amino acid 
no significant growth differences were ob- 
One should that 


rats in these experiments were not 


served. however, 


the 


note, 
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fed ad libitum. Since the most obvi 
of amino acid in balance and other 
effects of 


consumption 


amino acids is in reducing 


such effects could be 


l wisked 
by the procedure of restricting food intake 
It would also be ot consideral le 


to know how the selection of 


the longevity and breeding stu 


made, since the offspring of te 


assuming five | 


rats, young pel 


approximately equal numbers of 1 


each generation, could 


females in 


seven generations exceed 10,000. With lit 


ters 
somewhat larger the offspring ol sIngie 
group could reach hundreds of thousands 
It would also be of interest to know to what 
extent inbreeding was practiced Rigid care 
and breeding would be 


in selection very 


important in a study of this type 
strains of rats susceptible or resistant 
laboratory diseases could be select 
effects from this source could be much n 
significant than dietary effects. 

There is certainly a need for studies 
dietary effects on longevity and reprodue 
tion. The value of the results of such studies 
however, depends upon the rigid control 
of genetic variability and is greatly en- 
hanced by the use of diets of known « oOmpo 
sition. 


CALCIUM AND STRONTIUM IN LACTATION 


Strontium occurs in traces in most bio- 


logical materials, but there is no evidence 
that it 


plants or 


is an essential element for either 


animals. Strontium is closely 
related to caleitum in chemical and physio- 
The 
of human bones is reported to represent 
0.016 per cent of the ash for fetal speci- 


logical behavior. strontium content 


mens and 0.024 per cent for adults. 


Since radioisotopes of strontium are 


perhaps the most hazardous of fission prod- 
their studied 


quite extensively. Radiostrontium is usually 


ucts, metabolism has been 


readily absorbed by the biological system 


and is deposited in the bones of ils by 
the 
The isotope also is transmitted into the 


milk of 
transfer to the developing fetus, and _ is 


ibm 


the growth or by exchange process 


lactating animals, is capable of 
known to cause bone tumors in animals. 
Since strontium and caleium have simi 
lar biological behaviors, the progression of 
radiostrontium along the food chain gen- 
erally follows the calcium movement. It 
that the 


a given 


is recognized amount of radio 


strontium in human population 


resulting from a given amount of fall-out 


would be dependent upon many 


lactors, 
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but the contribution from food would be 
considerable. 

In the United States it is estimated that 
70 to 80 per cent of calcium in the human 
diet orginates from milk or milk products. 
Since strontium and ealcium are related, 
it is of importance to learn the passage of 
dietary strontium to milk in the ruminant. 

It has been reported that the strontium- 
90-to-calcium ratio of milk is from 0.09 
to 0.16 of that of the ration being consumed 
by the animal (F. J. Bryant, A. C. Chamber- 
lain, A. Morgan, and G,. 8. Spicer, Atomic 
Energy Research Establishment (Harwell) 
Rept. No. HP/R 2056, (1956); C. L. Comar 
and R. H. Wasserman, Progress in Nuclear 
Energy, Series VI, Biological Sciences, Per- 
gamon, London, (1956); J. H. Harley, E. 
P. Hardy, Jr., 1. B. Whitney, and M. 
Kisenbud, U.S. Atomic Energy Commission, 
New York Rept. No. 4862 
(1957)). 

A recent paper from the Oak Ridge 
Institute of Nuclear Studies, Oak Ridge, 
Tennessee, reports detailed studies of stron- 


Ope ration 8, 


tium and calcium metabolism in goats (R. 
H. Wasserman, I’. W. Lengemann, and C. 
L. Comar, J. Dairy Sci. 41, 812 (1958)). 
Two lactating goats were fed a good 
quality mixed hay and a 16 per cent-protein 
commercial dairy feed. Each goat also re- 
200 microcurie of calcium-45 and 
66 microcurie of strontium-89 by capsule 


ceived 


at 8 a.m. and 4 p.m. for 12 consecutive days. 
The comparative movement and differential 
handling of calcium and strontium were 
followed by measurements on body fluids, 
urine, feces, milk, and on body tissues after 
sacrifice of the animals (one day after the 
last dosage of isotopes). Maximum milk 
level of isotope was reached on the third 
day of the experiment. This value was about 
10 per cent of the daily doses per liter of 
milk in the ease of caleium-45 and about 
0.9 per cent in the case of strontium-89. 
Steady state isotope levels in blood plasma, 
urine, and feces also were obtained after 
three to four days of dosage. 
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The observed ratio of calcium to stron- 
tium, an expression obtained by dividing 
the strontium to calcium ratio in milk (or 
other product) by the strontium to calcium 
ratio in the feed, emphasized the differ 
ential the Thus, 
preferentially into 
milk by a factor of 10 to 12 times that of 
strontium. 


movement of elements. 


ecaleium was secreted 


Considering plasma and milk values, eal- 
cium moved from plasma to milk by a 
factor of 2.5 that 
These 
calcium and strontium from diet to plasma 
to milk in identical to 
those observed in dairy cows by the Oak 
Ridge workers (C. L. Comar, R. S. Russell, 
and R. H. 126, 485 
(1957)). From a knowledge of the specific 
activities of caleium-45 


observed for strontium. 


values for differential passage of 


goats are almost 


Wasserman, Sevence 


milk, 
it was possible to estimate the comparative 
contribution of dietary calcium and skeletal 
milk Approximately 
85 per cent of the milk calcium originated 
from the diet. Thus, goats milk ealeium is 


in diet and 


calcium to ealcium. 


comprised mainly of dietary calcium. Since 
earlier studies had established that there 
were only negligible differences in strontium 
and calcium movement between blood and 
bone, the authors conclude that milk stron- 
tium could also be considered as rising 
directly from the diet to the extent of about 
85 per cent. 

In a separate experiment, plasma levels 
of strontium and calcium were determined 
following their administration either by 
injection or by ingestion. Following injec- 
tion the levels of the two elements in the 
plasma were essentially the same (0.001 


per cent of dose per milliliter of plasma 24 


hours after dosing). Since the plasma levels 


24 hours following ingestion were higher 
for (0.0015 
0.0008 
per cent for strontium), it is evident that 


ecaletum than for strontium 


per cent of dose for calcium vs. 


stontium was less efficiently absorbed than 
calcium. Average for all the data indicated 
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that calcium is preferentially absorbed over 
strontium by a factor of about three. 

This 
sunilar data obtained in single dose experi- 
ments with the dairy cows (I. W. 
and C. L. Comar, U. S. 
Energy Commission Rept. No. T1D-7512, pp. 
(1956 


observation Is at variance with 
Lenge- 
mann Alomic 


87-394 However, these earlier 
studies were conducted as single dose studies 
with one isotope administered at a time, 
a procedure which may not be as precise 
as the double-tracer study presently re- 
ported on the goat. 

In the goat studies, strontium appeared to 
be preferentially excreted via the urine by 
This 


ratios of the elements 


a factor of 2.5 to 5.5 over ealeium. 
was on the basis of 
in feed and urine. Considering plasma and 


urine levels, the kidney appeared to clear 
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strontium by a factor 12 to 20 times greater 


than that for ealeium, or comparable to 
values obtained with cattle in earlier studies 

Bone studies revealed considerable vari- 
ability in the accumulation of radiocalcium 
and radiostrontium. Rib shaft accumulated 
about four times the concentration found 
in tibia shaft with no differential accumula- 
tion between the two isotopes. 

From these studies it is evident that con- 
siderable discrimination against strontium 
in favor of calcium occurs in the passage 
of these alkaline earths from the diet of 
dairy animals to the milk. The authors 
that the 


of the human population would be about 


point out strontium-90 content 


five times greater than is now the case, were 


it not for this differential metabolism. 


DIETARY LIPOGRANULOMA IN RATS 


During the feeding of some chemically 
altered dietary fats A. J. Cox and F. DeEds 
(Am. J Path. 34, (1958)) 


263 


observed 


that rats fed acetylated monoglycerides of 


stearic acid developed adipose tissue lesions 
of a foeal, granulomatous nature. 

These findings are of interest in view of 
the fact that acetylated monoglycerides of 
long-chain fatty acids, as well as of natural 
fats 


and might be used as food coverings. 


and oils, are potentially edible fats 


Two varieties of acetoglycerides were 
administered to experimental animals: Ace- 
tvlation of lard and cottonseed oil followed 
by fractionation gave a number of prepara- 
but 


tions, two major varieties known as 


acetostearin. and aceto-olein were chosen. 
These compounds made up 5, 10 or 20 
per cent ol the diet which contained about 
I8 per cent protein and a constant number 
of calories. The 20 per cent acetoglyceride 
diets 100 days and the 


others were offered from 600 to 700 days. 


were offered for 
Diet consumption was good and survival 


was normal. Body weight of the animals 


eating the acetoglycerides averaged about 


15 per cent less than that of control ani- 
mals. The adipose tissue lesions, apparent 
on histological examination, were adjacent 
to the stomach intestine, pancreas or gonads. 
Of the 48 the 20 
acetostearin diet, 45 showed 
Reduction of 
10 per 


animals receiving per 


cent lesions. 
the acetostearin 
the number of 
mals with lesions to 11 out of 30. Further 
reduction to 5 


content to 


cent reduced ani- 


per cent acetostearin di- 


minished the number of animals with le- 
sions to five out of a group of 29. Only one 
lesions on the aceto-olein 
the 


in animals receiving the 


animal showed 


ratio. In general, lesions were fewer 


and less distinct 


lower percentages of acetostearin. How- 
ever, some of the animals receiving the 20 


had 


sions than some of the animals getting the 


per cent acetostesrn diet fewer le- 
10 per cent ration. 

The lesions were centered around one or 
several round spaces about the size of fat 
cells. with 
eosinophilic cytoplasm bordered these spaces 
but did not contain stainable lipid. The 
space was distorted by clefts which, when 


Large macrophages granular, 
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examined as frozen sections, corresponded 
to long erystals. There were some macro- 
phages containing foamy, lipid-filled eyto- 
plasm and some multinucleated giant cells 
which appeared to be fused macrophages. 
Adjacent fat cells appeared normal. There 
was infiltration of lymphoid cells, 
a few bordering fibroblasts, and some mate- 
rial staining like collagen 
appeared even after 700 days. 
The granulomatous lesions observed = in 
this study suggested a foreign body reac- 


some 


but no. sears 


tion, since the fatty crystals were asso- 
ciated with giant cells. 

The abdominal fat contained the 
changes, although alterations were observed 
in mediastinal, subcutaneous and neck fat. 
There were no differences. If butter 
or tallow were fed in control rations in an 
amount equal to 50 per cent of the diet, 
no lesions developed. Vitamin IE 


sex 


require- 
ment is increased by acetostearin and the 
addition of acetostearin to the diet reduces 
the fertility of experimental animals, but 
vitamin E restores the fertility. However, 
a supplement of 14 mg. of alpha tocopherol 
per animal per week did not prevent the 
development of lesions in the adipose tis- 
sue. Human infants subjected to hypo- 
thermia for cardiac surgery sometimes show 
a similar foreign body around 
crystals. Apparently the infantile subcu- 
taneous fat 


respt mse 


contains greater amounts of 
higher melting fats such as stearates and 
palmitates which tend to solidify when 
the body temperature is reduced (H. A. 
Collins, M. Stahlman and H. W. Scott, 
Jr., Ann. Surg. 138, 880 (1953)). 

Fat extracted from animals fed the ace- 
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tostearin ration crystallized at higher tem 
peratures than fat 


or animals fed aceto-olein, tallow or 


from control animal: 
butter 
The only fat crystallizing at body tempera 
ture the 
fed rats. 

Bis Bs 


the lipogranulomatous 


was derived from acetosteari 
Cox and F. Dekds concluded that 


could have 
resulted from injury due to the physical 


lesion 


stute of the fat or from a specific chemical 
action resulting abnormal 
containing acetostearin. B. Gerstl and R 
(Yale J. Biol. and Med. 16, S47 
produced similar lesions by intro 
ducing very long chain fatty acids into 
experimental animals. H. F. Smetana and 
W. Bernhard (Arch. Path. 60, 296 (1950 

proposed the concept that modification of 
fat metabolism could 


altered 


from oan lipid 
Tennant 


(1943 


result in aceumula 


tion of an the abnormal! 
fat, which could cause tissue injury. Cox 
and DeEds believed it unlikely that the 
conditions 


form of 


described in their experiment 
would be duplicated in human nutrition. 
The fact that lesions in fatty tissues wert 
produced experimentally by diet modifica 
tion, however, suggested the possibility that 
dietary could modify 
human adipose tissue. Cox 
and Dekds observed that this possibility 


factors initiate or 


reactions in 


would be particularly pertinent in those 


diseases where the pathogenesis is not clear. 

In summary, feeding of the acetylated 
monostearate of glycerin to rats produced 
a focal, granulomatous lesion in adipose 
tissue. It was suggested that “the influence 
of dietary constituents upon the character 
of fatty tissue might be a possible factor 
in human disease.”’ 





NOTES 


Letter to the Editor 


(rentlemen 
I would like to eall attention to certain 
orollary material which should be of interest 
to the readers of your most interesting two- 
part review on “Vitamin IE and Selenium” 
Vutrition Reviews 16, 149, 174 (1958)). 
Research the 
enigma of why certain yeasts possess Fac- 
lack it, cul- 
minated with the publication of the paper 
by Gitler, ef al., (J. Nutrition 68, 
1957)). These workers demonstrated that 
the distribution of 


directed toward solving 


tor 3 activity while others 


DI99 
Factor 3 in veast is 
controlled by the media in which the yeast 
is grown. It is not a characteristic of the 
species and is little influenced by anaerobic 
or aerobic culture conditions. U. =. Brewer's 
yeast, which ordinarily possesses Factor 3 
activity, loses it when grown on a purified 
media. TORULA yeast, which ordinarily 
lacks 


grown on 


Factor 3 activity, acquires it when 


beer wort. This reversal of the 


roles through reversal of media clearly 
demonstrated that the Factor 3 content of 
veast depends upon the presence of a sub- 
stance in the media which is identified as 
when absorbed and metabolized 
The identification of 


aus the active component of Factor 3 indi- 


Factor 3 
by yeast selenium 
cates that the presence of this element. in 
yeast growing media will lead to Factor 3 
containing veast. 

The puzzle concerning the lack of Factor 
3 activity in European Brewer’s yeast be- 
the light of the 
european soils are depleted 


comes understandable in 
above findings. 
in selenium and Kuropean brewing materials 
little to 
the wort for the Brewer’s yeast to have any 


(grains and hops) contribute too 
appreciable amount of Factor 3. 

The more virgin U.S. soils contain sele- 
This the 


U.S. brewing grains and hops from which 


nium. leads to its presence in 
it is transferred to the wort and eventually 


is found in the yeast as lactor 3. 


Another difference bet ween yeasts which 


ean influence their usefulness in vitamin 


‘E deficient diets is the composition of their 


lipids. Dried TORULA yeast contains be- 
tween 2.0 and 2.5 per cent of unsaturated 
fatty acids (largely linoleic) while Dried 8 
Yeast (The 


Primary yeast strain 


Cerevisiae srewer’s yeast of 
than 0.01 
per cent unsaturated fatty acids. This dif- 
ference was reviewed by Dam (Experientia 
13, 493 (1957)) in resolving opposing con- 


clusions reached by Scott and himself con 


has less 


cerning the need for readily oxidizable fats 
in exudative diathesis diets. Because Scott 
found no change in the incidence of exuda- 
tive diathesis when he excluded the 5 per 
cent lard from his diet, he concluded that 
needed to 
induce this syndrome. Dam ealls attention 
to the 58.5 per cent TORULA yeast in 
Secott’s diet and that this 
would contribute as much linoleic 
and trienoic acid as would 30 per cent lard. 
Thus, the removal of the lard 
did not remove an appreciable amount of 


no readily oxidizable fat was 


demonstrated 
yeast 


5 per cent 


unsaturated fatty acids from Scott’s exuda- 
tive diathesis diet. 
Dam has also observed (personal com- 
that 
Factor 3 


munication when an S. 
lacking and presumably 


low in unsaturated fatty acids is used as 


cerevisiae 


yeast 


the protein source in fat free vitamin FE 
free diets, no exudative diathesis appears 
Supplementing this diet certain E 
free fats brought on very severe signs of 


with 


vitamin iD deficiency. This, again, demon- 
the role of fat as the 
peroxides in the induction of those E de- 
linked to the 


oxidant role of vitamin E. 


strates source of 


ficiencies which are anti- 

When whole yeasts are used as the pro- 
tein source in experimental diets they intro- 
8.5 When 


these are added on top ot ul standard mineral 


duce some per cent minerals. 


supplement, it is possible that they change 
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the mineral balance sufficiently to produce 
either a pro- or anti-oxidant effect on the 
dietary fats. 
Kennetu L. CartwriGut 
Rhinelander, Wisconsin 


The Nutrition Society of Canada 


On October 7, 1957, 2 meeting of persons 
interested in nutrition research was held in 
Ottawa to discuss the formation of a nutri- 
tion society. A provisional committee was 
appointed to prepare a list of founding mem- 
bers and to draft a constitution. On June 8, 
1958, a formal meeting took place in Queen’s 
University, Kingston, Ontario. A member- 


4 


Fat Metabolism 


A symposium on Fat and Diabetes was 
presented by the New York Diabetes Asso- 
ciation on October 12, 1957. The articles 
presented have been published in Diabetes 
1, 173-243 
are included in this symposium: 

“Ketogenesis,’’ by William C. Stadie. 

“Glycolytic Pathways: Their Relation to 
the Synthesis of Cholesterol Fatty 
Acids,” by Marvin D. Siperstein. 

“An Abnormality of Nonesterified Fatty 
Acid Metabolism in Diabetes Mellitus,” 
by E. L. Bierman, V. P. Dole and T. N. 
Roberts. 

“Serum Triglycerides in Health and Dia- 
betes,” by M. J. Albrink and E,. B. Man. 


(1958). The following papers 


and 
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ship of 90 was accepted, a constitution 
adopted, and the society was named the 
Nutrition Society of Canada. 

Membership is restricted to persons con 
cerned with the scientific aspects of nutri- 
tion. Officers of the Society are: 

President: EF. W. McHenry (Toronto) 
Vice President: EK. W. Crampton 
Anne de Bellueve) 


Secretary: George H. 


Ste 


Seaton (Toronto 
Treasurer: J. A. Campbell (Ottawa 
Councillors: D. H. Copp (Vancouver 

W. W. Hawkins (Halifax), L. B. Pett 
(Ottawa). 
The Society intends to hold annual meet 


Ings. 


and Diabetes 


“Effect of Protein 
Transport,” by R. E. Olson. 
“Action of and 
Adipose Tissue,”’ by F. X. Hausberger. 
“Abnormal 


Dietary Upon 


Insulin Cortisone 
Fat Transport,” by W. 3 
Hartroft. 
“The Nature and Correction of Diabetiv 
Ketoacidosis,”’ by W. H. Daughaday. 
“Obesity, Fat Metabolism and Diabetes,’ 
by D. Aldersberg. 


Also included are discussion of the papers 


These reviews should be of interest to those 


concerned either with fat metabolism or 


the general problem of diabetes. 


Recent Nutrition Books 


The Nutritive Value of Cooked Meat. By 
{uth M. Leverton and George V. Odel. 
Available from the National Live Stock 
and Meat Board, 407 South Dearborn 
Street, Chicago 5, Illinois. Pp. 90. Price 
$.50 per copy, plus $.25 postage. 


To Plow with Hope. By Donald K. Faris 
Harper & Brothers, New York. Pp. 216 


Price $3.75. 
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THE NUTRITION FOUNDATION 


The Nutrition Foundation was organized by food and related manu- 
facturers in December, 1941, as a sincere expression of their interest in 
scientific progress and human health. The basic purposes of the Founda- 
tion are: (1) the development of a comprehensive program of fundamental 
research, providing basic information in the science of nutrition; and (2) 
the support of educational measures that will assist in making the science 
of nutrition effective in the lives of present and future generations. 


The publication of NUTRITION REVIEWS has been undertaken to 
enable professionally trained people to keep abreast of current progress 
and to have available an unbiased, authoritative review of the current 
research literature in the science of nutrition. 


The Editorial Staff has been carefully selected so that the publication 
will merit, in reasonable degree, the confidence of the medica] profession 
and others who work directly with the public in the field of nutrition. The 
service provided by the publication is distinct from that of an abstract 
journal, a review for laymen, or an extensive scientific review. Since the 
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